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SUBJECT: STEAM GENERATOR TUBE AND GIRTH WELD REPAIRS AT THE INDIAN POINT 
NUCLEAR GENERATING PLANT, UNIT NO. 3 (IP-3)

The Cou•nission has issued the enclosed Amendment No. 47 to 
License No. DPR-64 for the Indian Point Nuclear Generating 
The amendment modifies your license to reflect repairs and 
steam generator tubes and girth welds as requested by your 
October 18, 1982, as supplemented by letters dated January 
1983 and May 3, 1983.

Facility Operating 
Plant, Unit No. 3.  
modifications to 
submittals dated 
19, 1983, May 2,

By letter dated October 18, 1982, you requested that the Indian Point Technical 
Specifications be revised in the areas of tube inspection, tube plugging limit, 
corrective measures and sleeve plugging limit. The amendment approves your steam 
generator tube sleeving/plugging program as well as your plans with respect to 
mitigation of worker radiation doses. Please note that the approval is for one 
fuel cycle (Cycle 4) and that our findings are subject to the conditions: (1) 
that a mid-cycle inservice inspection of the steam generator tubes be conducted 
in consonance with the revised plant Technical Specifications, and (2) that the 
status and schedules for completion of plant modifications be forwarded by 
January 1, 1984, in consonance with your letter of May 2, 1983. As mutually 
agreed to by members of your staff these conditions have been incorporated into 
your Technical Specifications and license, respectively.  

By letter dated January 19, 1983, you provided information regarding your steam 
generator girth weld repair program as requested during the site visit of 
December 20, 1982. The enclosed amendment also approves this program. As such 
it provides Technical Specifications related to long term augmented inservice 
inspection girth weld surveillance. Please note that the approval is subject 
to the condition that a mid-cycle inspection of welds be conducted and pre
liminary results and corrective measures, if applicable, be forwarded at least 
five days prior to plant startup. Final results are to be forwarded within 
30 days of plant startup. As mutually agreed to by members of your staff 
this condition has been incorporated into the IP-3 Technical Specifications.  
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Mr. J. P. Bayne

Copies of the Safety Evaluation, Environmental Impact Appraisal and Notice of 
Issuance/Negative Declaration are enclosed.  

Sincerely, 

Origin 

Steven A. Varga, Chief 
Operating Reactors Branch No. I 
Division of Licensing

Enclosures: 
1. Amendment No. 47 to DPR-64 
2. Safety Evaluation 
3. Environmental Impact Appraisal 
4. Notice/Negative Declaration

cc w/enclosures: See next page
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IM... J. P. Bayne 
Power Authority of the State of New York 

cc: Mr. John C. Brons 
Indian Point 3 Nuclear Power Plant 
P.O. Box.215 
Buchanan, New York 10511 

Mr. Charles M. Pratt 
Assistant General Counsel 
Power Authority of the State 

of New York' 
10 Columbus Circle 
New York, New York 10019 

Ms. Ellyn Weiss 
Sheldon, Harmon and Weiss 
1725 I Street, N.W., Suite 506 
Washington, D. C. 20006

Dr. Lawrence R. Quarles 
Apartment 51 
Kendal at Longwood 
Kennett Square, .Pennsylvania 19348

Mr. George M. Wilverding, Manager 
Nuclear Safety Evaluation 
Power Authority of the 

State of New York 
123 Main Street 
White Plains, New York 10601 

Joan Holt, Project Director 
New York Public Interest 

Research Group, Inc.  
5 Beekman Street 
New York, New York 10038 

Director, Technical Development 
Programs 

State of New York Energy Office 
Agency Building 2 
Empire State Plaza 
Albany, New York 12223

Honorable George Begany 
Mayor, Village of Buchanan 
236 Tate Avenue 
Buchanan, New York 10511 

Mr. Leroy W. Sinclair 
Power Authority of the State 

of New York 
123 Main Street 
White Plains, New York 10601 

Resident Inspector 
Indian Point Nuclear Generating 
U. S. Nuclear Regulatory Commission 
P.O. Box 66 
Buchanan, New York 10511 

Thomas J. Farrelly, Esquire 
Law Department 
Consolidated Edison Company of 

New York, Inc. -

4 Irving Place 
New York, New York 10003 

Mr. A. Klausmann, Vice President 
Quality Assurance 
Power Authority of the State 

of New York 
10 Columbus Circle 
New York, New York 10019

Reqional Radiation 
EPA Region II 
26 Federal Plaza 
New York, New York

Representative 

10007

Mr. D. Halama 
Quality Assurance Superintendent 
Indian Point 3 Nuclear Power Plant 
Post Office Box 215 
Buchanan, New York 10511
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cc: S. S. Zulla, Vice President 
Nuclear Support 
Power Authority of the State 

of New Yqrk 
123 Main Street 
White Plains, New York 10601 

Regional Administrator - Region I 
U. S. Nuclear'Regulatory Commission 
631 Park Avenue 
King of Prussia, Pennsylvania 19406 

Ezra I. Bialik 
Assistant Attorney General 
Environmental Protection Bureau 
New York State Department of Law 
2 World Trade Center 
New York, New York 10047 

P. Kokolakis, Director 
Nuclear Licensing.  
Power Authority of the State 

of New York 
123 Main Street 
White Plains, New York 10601



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

POWER AUTHORITY OF THE STATE OF NEW YORK 

DOCKET NO. 50-286 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

AMENDMENT TO FACILITY \OPERATING LICENSE 

Amendment No. 47 
License No. DPR-64 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Power Authority of the State 

of New York (the licensee) dated October 18, 1982, as supplemented 

by letters dated January 19, May 2, and-May 3, 1983, complies with 

the standards and requirements of the Atomic Energy Act of 1954, 

as amended (the Act) andthe Commission's rules and regulations 

set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 

the provisions of the Act, and the rules and regulations of the 

Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the health 

and safety of the public, and (ii) that such activities will be 

conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 

defense and-security or to the health and safety of the public; 

and 

E. The issuance of this amendment is in accordance with 10 CFR Part 

51 of the Commission's regulations and all applicable requirements 

have been satisfied.  
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2. Accordingly, the license is amended by the revisions of 
and the addition of Paragraph 2.0 to Facility Operating 
DPR-64 to read as follows:

2.1 The licensee shall 
program to inhibit 
shall include:

Paragraph 2.1 
License No.

implement a secondary water chemistry monitoring 
steam generator tube degradation. This program

1. Identification of a sampling schedule for the critical para
meters and control points for these parameters; 

2. Identification of the procedures used to quantify parameters 
that are critical to control points; 

3. Identification of process sampling points, including monitoring 
the-condenser hot wells for evidence of condenser in-leakage; 

4. Procedure for the recording and management of data; 

5. Procedures. defining corrective actions for off control point 
chemistry conditions; and 

6. A procedure identifying the authority responsible for the inter
.pretation of the data,, and the sequence and timing of adminis
trative events required toinitiate corrective action.  

2.0 Evaluation, status and schedule for completion of balance of plant 
modifications as outlined in letter dated February 12, 1983, shall be 
forwarded to the NRC by January 1, 1984.

3. Accordingly, the license is amended by changes 
cations as indicated in the attachment to this 
paragraph 2.C(2) of Facility Operating License 
amended to read as follows:

(2) Technical Specifications 

The Technical Specifications 
as revised through Amendment 
in the license. The licensee 
accordance with the Technical

to the Technical Specifi
license amendment, and 
No. DPR-64 is hereby

:ontained in Appendices A and B, 
No. 47, are hereby incorporated 
shall operate the facility in 
Specifications.

4. This license amendment is effective as of the date of its issuance.  

FO THE NUCLEAR REGULATORY COMMISSION 

T aga, n ag ef 
Operating Reactors anch No. I 
Division of Licensing

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: May 27, 1983



ATTACHMENT TO LICENSE AMENDMENT NO. 47 

FACILITY OPERATING LICENSE NO. DPR-64 

DOCKET NO. 50-286

Revise Appendix A as foTlows: 

Remove Pages.  

4.9-la' 

4.9-4 

4.9-5 

4.9-6 

4.2-3 

Table 54.2-1 
(Sheet a of 12) 
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- ., 4.9 STEA-M CEEhA"C TU- E INSE•V•cE suFv!:LLA!CE 

Applies to inservice surveillance of the steam generator tubes.  

Objective 

To assure the continued integrity Of the steam generator tubes 

that are a part of the primary coolant pressure boundary.  

Specification 

Steam generator tubes shall be determined operable by the 

following inspection program and corrective measures: 

A. Inspection Requirements 

1. Definitions 

a. Imrerfecticn is an exception to the dimension, finish, 
or contour required by drawing or specification.  

b. Degradation means a service-induced cracking, wastage, 
wear or corrosion.  

c. Degraded Tube is a tube that contains imperfections 
caused by decradation large enough to be reliably 
detected by eddy current inspection. This is 

considered to be 20% degradation.  

d. % Degradation is an estimate % of the tube wall 
thickness affected or removed by degradation.  

e. Defect is an imperfection of such severity that it 

exceeds the pluccing limit. A tube containing a defect 

is defective.  

f. Tube Plucqinq Limit is the tube imperfection depth at 

or beyond which the tube must either be removed from 

service or repaired. This is considered to be an 

imperfection depth of 40%. However, for the purposes 

of identifying defective tubes due to pitting between 

the tube sheet and first support plate of the cold leg 

side of all four steam generators, the tube plugging 
limit shall be an imperfection depth of 50% or greater.  

g. Sleeve Pluccing Limit - is the sleeve imperfection 

depth at or beyond which the sleeved tube must be 

removed from service or repai.ed. This is considered 
to be an imperfection. depth of 40% for -ube sleeves.  

4.•9-i 

Amendment No.  

Effective for Fpel CycAe 4 i 

Amendmet No. 47 
May 2 7, 1983--



h. Tube T oection is an inspection -f tubes from the 
Spoint entry (hot leg side) com'-ately around the 

U-bend to the top support of the cold leg. However, 
for purposes of the inspection performed as a result of 
the March 24, 1982 tube leak cn the cold leg side of 
SG-33, the inspection required by Table 4.9-i may be 
performed on the cold leg side of the steam generators 
up to the second support plate on that side, except 
that in at least one steam generator, the inspection 
shall extend to the sixth tube support plate on the 
cold leg side.  

4.9-1a 
Amendment No.- , :

Amendment No. 47 
May 27, 1983

Effective for Fuel Cycle 4

J_



4. Interval of :nspecticn

a. The f'-,st inservice inspection oL.steam generators 
should be .erformed after six ef-ective full power 
months but not later than ccmpletion of the first 
refueling outage.  

b. Subsequent inservice inspections should be not less 
than 12 cr more than 24 calendar months after the 
previous inspection.  

c. If the results of two consecutive inspections, not 
including the preservice inspection, all fall in the 
C-1 category, the frequency of inspection may be 
extended to 40-month intervals. Also, if it can be 
demonstrated through two consecutive inspections that 
previously observed degradation has not continued and 
no additional degradation has occurred, a 40-month 
inspection interval may be initiated. ...........  

d. A special mid-cycle inspection of both steam generator tubes 
and girth welds shall be conducted during fuel cycle 4. These 
tests shall be conducted no sooner than after 6 months of power 
operation and no later than after 9 months of power operation.  
The girth weld inspection shall be as indicated in the safety 
evaluation for Amendment No. 47 to License No. DPR-64. The 
tube inspection shall be as indicated in the Power Authority's 
letter of October 18, 1982. The test programs themselves for 
each test shall be forwarded to NRC 30 days prior to implementation.  

a. Correcti-ve-Measures 

Allo leaking•tubes and defective tubes should be: (1) plugged, 
or (2) repaired.  

C. Reports 

I. Following each inservice inspection of steam generator 
tubes, the number of tubes plugged and repaired in .each 
steam generator shall be reported to the Commission within 
15 days. (Following the Cycle 4 inservice inspection of 
steam generator girth welds preliminary results and cor
rective measures shall be forwarded within five days of 
plant startup and final results are to be forwarded within 
30 days of plant startup.) 

2. The complete results of the steam generator tube inservice 
inspection shall be reported in writing on an annual basis 
for the period in which the inspection was completed per 
Specification 6.9.2.f. (The final Cycle 4 mid-cycle test 
report shall be forwarded within 30 days of plant startup,) 
This report shall include: 

a. Humber and extent of. tubes inspected. & 

b. Location and percent of wall-thickness penetration for 
each indication of an imperfection.  

c. Identification of the tubes plugged and the tubes 
repaired.  

4.*9-4 
Amendment No.  

Amendment No. 47 Effective for Fuel Cycle 4 
May 27, 1983



dezerioraticn due c- design, manuactring err-ors , or chaemical 
i Iallance. Ieinspection af steae gene -or tubing also 

mrovides a means of characterizing the nazure a-..d cause Of any tube 

*degradation so that corrective measures can be taken.  

An essentially 100% tube inspection was performed on each tube 

in every stea= cenerator by eddy current techniques prior to service 

in order to establish a baseline condition for the tubing. This 

inspection was conducted under ccnditions and with equipment and 

techniques equivalent to those expected to be employed in the 
subsecuent inservice inspections.  

The plant is expected to be operated in a manner such that the 

secondary coolant will be maintained within those limits found to 
result in negligible corrosion of the steam generator tubes. If 

stress corrosion cracking occurs, the extent of cracking during 
plant operation would be limited by the limitation of steam 
generator leakage between the primary coolant system and the 
secondary coolant system. Cracks having a primary-to- secondary 
leakage less than 500 gallons per day during operation will have an 

adecuate margin of safety against failure due to loads imposed by 

design basis accidents. Operating plants have demonstrated that 
primary-to-secondary leakage as low as 0.1 gmm will be detected.  
Leakage in excess of 432 gallons per day per steam generator or 1 
gpm total through all four steam generators will require plant 
shutdown and an unscheduled eddy current inspection, during which 
the leaking and defective tubes will be located and either: (1) 
plugged, or (2) repaired. The 500 gallon per day limit is also 
consistent with the assumptions used to develop the Technical 
Specification linit. for secondary coolant activity.  

Wastage-type defects are unlikely with all volatile treatment 
(AVT) of secondary coolant. However, even if this type of defect 
occurs, the stea= generator tube surveillance specification will 

identify steam generator tubes with imperfections having a depth 

greater than 40% of the 0.050 inch tube wall thickness as being 

unacceptable for continued service. The results of steam generator 
tube burst and collapse tests have demonstrated that tubes having 
wall thickness not less than 0.025 inch have adequate margins of 

safety against failure due to loads imposed by normal plant 
operation and design basis accidents.  

4.9-5 

Amendment No.  

Amendment No. 47 Effective for Fuel Cycle 4 
May 27, 1983



A !C% alIcwanc- for tube degradation that may occur between 
n2service tube exam-nations added to the 40% t a plugging limit 

provides an adequate margin to assure that SG Wubes acceptable for 
"operation will not have a minimum tube wall thickness less than the 
acceptable 50% or normal tube wall thickness (i.e., 0.025 in) during 
the service lifetime of the tubes.  

Steam generator tube inspections of operating plants have 
demonstrated the capability to reliably detect wastage type defects 
that have penetrated 20% of the original 0.050 inch wall thickness.  

The definition of tube plugging limit also provides that a 
tube imperfection depth of 50% or greater shall be applied to tubes 
which have experienced pitting on the cold leg side of a steam 
generator between the tube sheet and first support plate.  

This 10% increase in allowable tube degradation is acceptable 
since burst tests, corrected to 600F, of representative tubing with 
various flaw types, lengths and wall thicknesses, have demonstrated 
that 25% remaining wall thickness for all flaw lengths is adequate 
to withstand the max &P (2650 psi) calculated to occur during 
faulted conditions. A 50% plugging limit also incorporates 25% 
margin. A 10% margin for measurement inaccuracies is considered 
sufficient, leaving a 15% safety margin for corrosion allowance.  

The definition of sleeve plugging limit provides that a sleeve 
imperfection depth of 40% (.0156 inch) or greater shall be applied
to tube sleeves.  

The definition of tube inspection also provides that the steam 
generator inspection conducted as a result of the March 24, 1982 
tube leak may be performed on the cold leg sides up to the second 
support plate on that side except that in at least one steam 
generator the inspection shall extend up to the sixth tube support 
plate on the cold leg side. This is acceptable since the leakage 
which initiated this inspection occurred cn the cold leg side and 
since a 100% inspection of the cold leg side of one steam generator 
up to the sixth tube support plate on that side revealed negligible 
defects. In addition, a 100% inspection of the hot leg sides of two 
steam generators up to the sixth tube support plate revealed 
negligible defects.  

4.9-6 
Amendment No.  

Amendment No. 47 Effective for Fuel Cycle 4 
May 27, 1983
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the ex~irat.OL0 ofo tIjrd o4 t' e ?letec~f inevd1()h~e 

for no =-rs Cthan 33-113 1.parta_'I if add-I -4onal exarnknatiofls are. com2etd 

and at least 50 percent sha.ll have been completed by the expirati oo 

of to-thi~rds of :he inspection intervat (-rith credit for no= 

than 65-2/3 per-._nt), The -ramainiflS requ~ired ex= netions shall7. be 

CC= 'teby the le- dnd of the inspection interval. Succassitve izspactionz 

sh-all zeet the reqair:e~mmts of Parasraph 
!S-243 of the ASý= Ruls 

for Irn-Sazvzie ispection of~ Iuctear Faactor 
Coolant Systa~s.  

4.2,8ISS 

The ir-spactiam P.zr=,, where -practical, 
is in co~p~i.-flcs with Sectionr 14 

of the ASIS Code for in-Service Imspection 
a.-6 Iuc.';e~ar "Aaactor Cco1aýt 

Syastec3 dated Janu2arY 1970. Thou:gh eYa~in-atiLOm inl cartatIl areAs 

aze desirabL!e, it should. be rec ~tized that eqLlpmCft and tec-haques 

th o=p~- a.-& st:IL. in devrebopme t. alars 

rzheoIS Vout1Oe aintiont a dataelld pra-service. =appimg 

!:a.b catdu--ed. usagn tachniqu.es 3 -p~a to be Used frpoSt-opeaticp 

exanir-atiollso Thel &araas Iidicated for :inspectiofl represenit those 

of rprssntat4,va stress levels, and therefore will zer~re to indimmare 

poten.ti~al ;rob'_ems= befo~re signiftcaflt fle~s dzvelo-p thear or at other 

areas, As =ora experienca is gained Lrn operation, of presev-rized

vater reactors, the ti~a schedulIe and location Ole ±nsp~ctio may b a 

alered or, should ns-w techniqu~es ba devJdloped, considetation .ay 

be giV~ to 4,nCorpo.rate thest ne-4 techniquag in~to this inspection 

T'he teh~iques for inspectionl includs vis ",I ±nspectio1ns, uLtra!Ofl±O, 

radiozzaphic, CAnai pazt-itla and liquid pane~tt3nt teSt4T%& Of saelCted 

parts duzing refuelinS period~s or other. 
appropriate p1l-t outagas.  

Amendment No. 47 
May 27, 1983 4.2-3



* *; t

The aedinsracion of t~genezator weld nv,-,bfcr 46 ra;uired by 

table .2., ter o. 3.8 (No= / may, be delet-ýd with spacific ar ioval 

of the li'.C -f -experiflenz over an interval. oft approx'imcteljy th~rea r-efuelirg 

outages or changes of plant comuponlents indicate thIat this xurwmentecI inspec

tion is no longerl necassa .y. For' this aug-ented inspection the 450 shear 

wave mathad was choasen based on the review of the orilginal ultrasomic 

dat-0 This search was the most sensitive of the Ithreo 'usad (0 0, 45 0and 60 01.  

it has als-o been daterm~ned that it will b,.-e adacuate to verform, the 

inspection by UT i-n the vertical plane only. This metbod of search w.-ll 

detect crac-ks parallel to the weld which were typica! of those orig-inally 

found. There were a limited number of cracks reported on the rjna 

ul~trason--c inspection, as t xansverse, *however-, In reviewing Susequent 

radiographs, rnaqnetic particle and liquid penetrant exam~ination results, 

it is. evfdant that these craec.e emananted from defects p~arallel to the 

Weld.  

Tha iflspecft±O requirements of this section shall apply to a~ll Pressuzz

Containirng Co=Pzfnets that are part of the system boundary de-f.&ned 

hareiz. Dues to the design of :ndialn ?O±'nt Unit 01~, there may be areas 

u-%pre weld access is iimpossib~le due to high ra-diation and/or physical 

access p.roblem=S. Exceptionl Ls taken to parfo~ring ±nspectiom i±n rhSe~ areasq.  

Amendment No. 47 4.2-3a~ 
May 27, 1983



TABLE 4.2-i JSheet 80a of 12)

Examination 
-Category

Compon1euts and 
Parto to 

be Rxamined
Kethod

Extent of 
Examtinat ion 
(Percent in 
10 Year 

IntervOI)

KPIPIOG PRESSURE 
ROWDARY 

Vessel, pump 
and valve safe
Ends to primary 
pipe welds and 
safe-ends In 
branch piping 
welds.  

Circumferential 
and longitudinal 
pipe weld3 and 
branch pipe 
eonnectionu 
welds larger 
than 4 inches 
in diameter 

Pressure-retaining 
bolting 

Pressure-retaining 
bolting

UT", PT & V

V & it

1OOM This examination 
covers only the 
pressurizer safe-ends.

252 Exception is taken to 
inaccessible we1,'- rnt 
welds ulhere .xaiL_.atL' 
techniques livit illsp, 
ions,

Not applicable

Amendment No. 47 
May 27, 1983
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TABLE 4.2-1. (Sheet: B. of 12)

Exa~jination
Com~ponents -aid 

.Parts to 
be EBramined

Secondary side 
sbell welds

:3I.01 (IWCAM)~

licth od

UT

ExtLent; of 
ExamIiuut ion 
(Ile r en t in 

10 Year 
Tiitearva4 

See Remairks

.AUGiIMITLI) STE-A? CR~ENETOR GIRTU W&D~f INSECT1011.

Rewirks

The total Zxatninatlon 
complofte~d over thie nervice 
1iI.- Lbhw will be L,1Uiv,)1V1A 
of havinit. perforioed 100% of 
tLit rvqtza re!d examinationl.

To pravide nurvoillauce of the steam 
TIepairs made during the 1.9821198i3 ouutage.  
Ultrazarni inspection uni-ag the 45' shaear 
se~veuty'five (175) linear inches of weld.  
examined on Stewn Generaitera 31, 32 and 31 
examined ou Steama Generator 34.

(.generator velds number 6. af ter tile 
the Mithority will p'erform 
'Wave method Of oue bundred enud 
Thirty f ive (35) illdhr.: Vill be 
I.seventy (70) iucluea a4U Ile

The following areas hav~e been selected for this atigm~etrd f~amfilatioii;

Steami Generator

31

32 

33

34 

Amendment 14o. 47 
Mni 97 1QA1

Location on Circumference 

204" clockwise to 239"' from 

o Reference 

316' clockwise to 334" from 
o Reference 

34B" cloc~dse. to 365" fromi 
o Reference 

3460" clockwis~e to 39511 f ran 
o Referetica 

0 Rleference cloew~ine to j18fl 
505" clockwiise to 5221t frora 

o ]Pefexence 
168" clockwiae. to 203' t f roin 

n eferrpnriv

Se�menr l.oc�tioi�

429-31 

30-33 

0-2 
'42-4 

14-17

Ite-m

3.a1

I
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÷7A0 UNITED STATES 

0 'NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
RELATED TO AMENDMENT NO. TO FACILITY OPERATING LICENSE NO. DPR-64 

POWER AUTHORITY OF THE STATE OF NEW YORK 
INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

DOCKET NO. 50-286 

1.0 INTRODUCTION 

During 1982 two major steam generator repair programs were undertaken at the 

Indian Point Nuclear Generating. Plant, Unit No. 3 (IP-3). These two programs 

consisted of sleeving and, if necessary, plugging steam generator tubes and the 

repair of steam generator secondary side upper girth welds.  

By letter dated October 18, 1982, Power Authority of the State of New York 

(licensee) submitted an application for license amendments to the Technical 

Specifications for Indian Point Nuclear Generating Plant, Unit No. 3. These 

proposed Technical Specification changes would allow operation of IP-3 with 

steam generator tubes having degradation exceeding the proposed plugging limit 

of 50% nominal wall thickness for pitted tubes, provided these tubes have been 

repaired by insertion of sleeves into the tubes to bridge the degraded or 
defective portion of the tubes.  

To provide a technical basis for proposed sleeve repair program, the licensee 

has submitted Westinghouse Report WCAP-10145 (Proprietary), Revision 1, dated 

October 1982,. and entitled "Indian Point 3 Steam Generator Sleeving Report 

Prepared for Power Authority of the State of New York." 

The sleeving concept and design are based on observation to date that the tube 

degradation due to pitting attack has occurred on the cold leg of the tube 

bundle, confined to a height of approximately two feet above the tubesheet.  

By letter dated January 19, 1983, the licensee also provided information 
regarding steam generator girth weld repair as requested during the site visit 

of December 20, 1982. Subsequently, by letter dated May 3, 1983, the licensee 

provided a description of the proposed girth weld surveillance program to be 

implemented over the life of the plant. In essence, the IP-3 girth weld repair 

program consists of removing (grinding out) and rewelding of approximately 1200 

linear inches of defective welds in all four steam generators.  

The evaluation of the licensee's repair programs is provided in the following 

sections. The major areas of review are: (1) materials engineering and chemi

cal engineering considerations, (2) the effects of modification on reactor 

physics, and (3) the licensee's worker dose mitigation program as related to 

"As-Low-As-Reasonably-Achievable" (ALARA) requirements. These review areas are 

discussed in section 2.1, 2.2 and 2.3, respectively. By letter dated January 11, 

1983, the licensee provided the Quality Assurance commitments required to ensure 

adequate-mon-itoring and review of all steam generator repairs.  

8306150634 e30527 
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2.1 MATERIALS ENGINEERING EVALUATION

2.1.1 Sleeve Congiguration and Sleeving Process 

The sleeving process consists of installing, inside the steam generator tube, 
a smaller diameter tube (sleeve) to span the degraded portion of the parent 
tube. The sleeves are designed and analyzed in accordance with the 1980 
Edition of Section III of the ASME Boiler and Pressure Vessel Code and applic
able regulatory guides to restore integrity of degraded steam generators tubes 
as a primary pressure boundary. The sleeve material and processes also meet 
the requirements of the Code. The sleeve material composition meets Section II 
of the Code, while mechanical properties meet Code Case N-20/1484-3, "Ni-Cr-Fe 
Tubing at Yield Strength of 40,000 psi," 6/22/79.  

The sleeves are fabricated from thermally treated Inconel 600 tubing to provide 
maximum resistance to stress corrosion cracking and pitting. The sleeves are 
inserted inside the existing tube (mill annealed Inconel 600) and joined to the 
tube ID at the upper and lower sleeve ends. The sleeves are 0.740 inch OD with 
a 0.039 inch wall and are in lengths of 36, 40, or 44 inches.  

At the upper end, the sleeve configuration consists of a 4.0 inch section which 
is hydraulically expanded into the original tube, and a section 1.125 inch long 
which is roll expanded within the 4.0 inch hydraulically expanded section to 
form an acceptable joint. The sleeve is rolled to a torque sufficient to 
produce adequate leak tightness and load carrying capability, but within a 
maximum OD bulge so as not to develop a high residual stress and, therefore, 
maintain adequate resistance to stress corrosion cracking. The residual stress 
in the transition region is estimated to be in the range of 20 KSI after the 
expansion process.  

At the lower end, the sleeve configuration consists of a section 4.0 inch long 
which is hydraulically expanded into the original tube and a section 2.125 inch 
long which is roll expanded into the original roll expanded portion of the tube 
to form an acceptable leak tight joint. The sleeve is rolled to a torque suf
ficient to produce 4 to 6 percent wall reduction in the sleeve wall. This 
range of wall thinning has been established through laboratory testing as the 
range which is effective in terms of both leak-tightness and mechanical strength.  
In this sleeve configuration, the roll expanded region extends from the end of 
the sleeve to a point just below the roll transition in the original tube. The 
lower end of the sleeve has a preformed section to facilitate the seal formation.  

To minimize stress concentrations and to permit inspectability in the area of 
the upper expanded region, the transition from the expanded to unexpanded pro
tion of the sleeve is made as gradual as possible. Four representative sleeve 
expansion transition joints were subjected to corrosion testing in a primary 
water loop to provide additional assurance of the integrity of the transition 
joint. The test results are discussed in Section 2.1.16.2.  

A considerable amount of actual field experience in installing the mechanical 
sleeves in tubes has been obtained at San Onofre Unit 1. In addition, experi
ence gained at Point Beach, which utilizes the same model steam generator as 
Indian Point 3, is directly applicable. In fact, the sleeving processes and 
parameters successfully employed at Point Beach in the hands-on mode has
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practically been duplicated for the Indian Point Unit 3 sleeving program.  

This experience, along with conditions specific to Indian Point Unit 3 steam 

generators, forms the basis for the process parameters selected for the 

installation of sleeves in these steam generators. While the overall processes 

are very similar to the San Onofre program, there are differences in sleeve 

design and tube dimensions. Nevertheless, the experiences obtained at San 

Onofre and Point Beach did contribute to the successful mechanical sleeving 

operation at Indian Point 3.  

2.1.2 Post Process Inspection Plan for Sleeved Tubes 

Utilizing eddy current equipment and processes specifically developed for veri

fication of the presence of sleeving expansions and determination of sleeve 

inside diameters of various expanded regions, data were collected on 100 percent 

of the installed sleeves. After all hydraulic expansions and hard rolls are 

performed, eddy current testing of each sleeved tube was conducted.  

The eddy current data were analyzed for all sleeve installations to verify that 

all sleeves received the required hydraulic and roll expansions. Additional 

analyses of the same eddy current data were performed on 10 percent of the 

sleeve installations from each lot to obtain average diameters of roll regions 

for additional engineering assurance that equipment/tooling was performed 
satisfactorily.  

The average diameter measurements were evaluated versus the expected tolerances 

established through the design requirements, laboratory testing results, and 

previous experience. If process data were determined to be outside of the expected 

ranges, further dimensional analysis was performed and tubes not satisfying the 

basic process check criteria were dispositioned on a tube-by-tube basis. Tubes 

which could be made to meet dimensional specifications were re-expanded. Those 

outside the dimensional recovery range were plugged.  

2.1.3 Inservice Inspection Plan For Sleeved Tubed 

In order to assure maintenance of the integrity of this new primary pressure 

boundary, the regulation-requires that periodic inspections of the sleeved tubes 

be performed. This new pressure boundary consists of the sleeve, the joint at 

the primary face of the tubesheet, and the joint at the top end of the sleeve.  

The Inservice Inspection program consists of the following: The sleeves were 

eddy current inspected to obtain a base line signature. Periodic inspections 

will be performed per the Indian Point 3 Technical Specifications to monitor 

sleeve wall conditions. This inspection will be performed with standard multi

frequency eddy current equipment as used in the base line inspection. The 

plugging criterion is being established on the same basis as the original 

tubes; i.e., 40% through-wall flaw produced by degradation mechanisms other 
than pitting.  

In the event degradation occurs in one of the joint regions, other more sensi

tive techniques can be used to gain additional information about the condition 

of the sleeve assembly. These techniques involve the use of probes consisting 

of "cross-wound" coils. It has been demonstrated in the laboratory that such 

a probe can detect tube wall penetration at the transition region since such a
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probe is relatively insensitive to the-discontinuation with 360 degree symmetry 
and thus has improved detectibility of tube degradation near the end of the 
sleeve.  

As part of the periodic inspection of the sleeved tubes, there will be a series 
of pressure tests. These tests will verify the integrity of the mechanical 
joint sleeve system at a pressure which provides a margin against leakage under 
normal operating loads, which is 2235 psig primary pressure and 755 psig second
ary pressure for a Ap of 1480 psig. The tests will consist of both primary and 
secondary pressure loadings on the entire tube bundle.  

In these tests, the primary to secondary pressure boundary will be exposed to 
a pressure of 1900 psid. The objective of this test is to establish margins 
for normal operation conditions and for conditions closely representing a 
steam line break. Any sleeve joint that may have degraded to the extent that 
it has an unacceptable load carrying capability should leak.  

For the other test of the joints, a secondary side leak test of 800 psi will 
be imposed on the entire bundle. Surveillance of the primary side will permit 
the detection of unacceptable sleeved tubes which do not maintain acceptable 
leak rates. Those sleeved tubes will be repaired or removed from service by 
plugging.  

2.1.4 Leak Rate Tests 

An extensive leak testing program was conducted by Westinghouse to establish 
whether projected leakage during normal operation from the maximum number of 
sleeves (based on the average leakage per tube in the testing program multiplied 
by the total number of sleeved tubes) is less than the primary-to-secondary 
leakage limit specified in the Technical Specifications during normal operation, 
which is 0.3 gallons per minute primary to secondary leakage per steam generator.  
Using the above criteria the allowable leak rate per sleeve for normal opera
tion, assuming 5976 sleeves, is 15.2 drops per minute.  

Leakage tests were performed for the lower sleeve joint to simulate five years 
of normal operation with fatigue loading and temperature cycling. The average 
leak rate was approximately 0.11 drops/minute per lower sleeve joint, which is 
much less than the 15.2 drops per minute - using the present Technical Specifica
tion limits.  

Upper sleeve joints were subjected to a series of comprehensive leak tests 
simulating five years of normal operation based on fatigue loadings and thermal 
cycles. Leakage did not deviate from an initial leak rate of 0.4 drops per 
minute per joint after the simulated five years of normal operation with 5000 
fatigue cycles and 20 to 32 temperature cycles from < 150OF to 600°F and back 
to < 1500 F.  

Tests that were designed to simulate feedline break accident conditions indi
cated that leakage during this transient did not.exceed the Technical Specifica
tion limit for normal operation.
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2.1.5 Plugging Limit for Pitted Tubes

The licensee proposed that for the purposes of identifying defective tubes 
which must be removed from service (plugged) or repaired (sleeved) due to pit
ting between the tube sheet and first support plate of the cold leg, the tube 
plugging limit shall be an imperfection depth of 50%.  

Technical justification for a 50% plugging limit for pitted tubes is based on 
tube burst tests on pitted tubes removed from service which indicated that 

tubes having wall thickness not less than 0.0125 inches have adequate margins 

of safety against failure loads imposed by normal plant operation and design 
basis accidents.  

Based on a 25% minimum wall thickness, plus a 15% allowance for corrosion plus 
a 10% allowance for ECT measurement, the licensee proposed a 50% plugging limit 

until the next inservice inspection at mid-cycle (9 months of power operation).  

The bases for establishing this 50% plugging limit meet the criteria specified 
in Regulatory Guide 1.121. "Bases for Plugging Degraded PWR Steam Generator 

Tubes" and will provide the same margin of safety as the 40% plugging limit 
established for other types of tube degradation.  

2.1.6 Burst Test Data 

A pitted tube (R22C45) removed from Indian Point 3 steam generator No. 31 during 

the fall 1981 inspection, having a measured pit depth of approximately 65% and 

a pit diameter of approximately 0.1 inch, was pressurized to 10,000 psi with 

slight bulging but no rupture and no leakage. This strength is comparable to 
a virgin (non-pitted) tube.  

Based on burst test data obtained on the tubes with artificially induced pits 

and submitted to the NRC on November 6, 1981, (IPN-81-85) 0.3 inch diameter pits 

with remaining wall thicknesses of 25% (0.0125 inch) will withstand pressures in 

excess of 6000 psig. This is well above three times normal operating pressure 

differential between primary to secondary side (1480 psi X 3 = 4440 psi).  

In addition, the result of recent tube burst tests of similar tubing with arti

ficially induced pits submitted to NRC by Millstone Unit 2 (Docket No. 50-336) 

on March 1, 1982 for a myriad of test conditions indicated that the worst case 

(four axially aligned pits: .125" dia., separated by .01 inch ligaments) burst 

pressures for deepest pits (75% and 88% of tube wall degraded) were approximately 

5200 psi and 4300 psi, respectively. These pressures were greater than and 

slightly less than three times the normal operating pressure differential 
(1480 psi X 3 = 4440 psi). Based on these tests, a minimum wall thickness of 

0.0125 inch for pitted tubes is acceptable.  

2.1.7 Corrosion Allowance 

To determine the growth rate of pitting over the 3.5 month period between the 

fall 1981 steam generator inspection outage and the current cycle refueling 

outage--a sample of 116 data points was utilized. These data points represent 

defects which were quantified before and after the 3.5 month operating period 

using the same eddy current testing technique. The average change in defect 

size (including defects of which the ECT indications appeared to have shrunk
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due to interpretation uncertainties) is an increase of 5.9% over the 3.5 month 
period or 1.7% per month. Assuming a 9 month operating period prior to the 
next inspection, a defect growth of 15.3% is calculated which is essentially 
the same as the corrosion allowance used in justifying the 50% plugging 
limit.  

2.1.8 Eddy Current Allowance 

A comparison of laboratory examination results with field ECT data (CE probe) of 
four tubes pulled in 1982 showed ECT field measurement inaccuracies of 0%, 1%, 
8%, and 13% for 100%, 100%, 70%, and 60% through-wall penetration respectively.  
In all cases the measurement errors were toward the conservative side (field 
data identified larger defects than the measured lab results).  

Based on the above, a 10% ECT inaccuracy allowance is considered sufficient.  

2.1.9 Corrective Actions 

Immediate corrective actions planned by the licensee to improve the steam 
generator integrity and minimize the pitting progression in the steam 
generators include: 

- sludge lancing 
- modified layup procedure 
- vacuum deaeration of make-up water 

The effectiveness of these corrective actions in minimizing the pitting 
progression will be evaluated in Section 2.1.16.  

2.1.10 Sleeve Configuration and Sleeving Process Conclusion 

Based upon our evaluation, we find that the proposed 50% plugging limit for 
pitted tubes is acceptable and that the sleeving repair method for degraded 
steam generator tubes to be an acceptable repair alternative to plugging. We 
find that the sleeving repairs produce a sleeved tube of acceptable strength 
and metallurgical properties, corrosion resistance, leak tightness, and inser
vice inspectability and that the preservice integrity of the sleeved tubes 
is assured by having implemented the post sleeve process examinations. These 
findings are subject to the condition that a mid-cycle (9 months of power opera
tion) steam generator inspection be conducted.  

We also conclude that the sleeving does not result in a decrease in safety 
margins, an increase in the probability of an accident, or an accident not 
previously analyzed. This is based upon our evaluation that the repair did 
not impair the structural integrity or modify the original design basis of the 
steam generators. Since the sleeves are fabricated from thermally treated 
Inconel 600 with improved resistance to stress corrosion cracking, the repair 
effort will restore safety margins of the degraded tubes. Therefore, this 
repair does not involve a significant hazards consideration.  

2.1.11 Girth Weld Repair Program 

Indian Point 3 is a 925 MWe pressurized water reactor. The primary coolant 
system has four loops, each equipped with a Westinghouse Model 44 Series steam
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generator (vertical u-tube design). During the refueling outage of March 1982, 
a leak was observed at the upper shell to transition zone girth weld of steam 
generator 32. Subsequent examinations of the welds of all four steam generators 
revealed that these particular girth welds on each of the four steam generators 
(31, 32, 33, and 34) were extensively cracked on the inside surface. Over 600 
magnetic particle indications were found in these welds which were confirmed 
to be cracks by ultrasonic inspection. Other shell welds were inspected and 
no cracks were found. The unit has had approximately three years of effective 
full power operation since starting commercial operation in 1976.  

The steam generator shell is constructed of SA302 Grade B material of approxi
mately 3-1/2 inches in thickness. The closure weld had a nominal 450 included 
angle weld preparation and was welded from the outside surface of the vessel 
by the submerged arc process with a backing spacer strip. The spacer strip was 
then removed by back-gouging and the weld completed by welding from the inside 
surface with the shielded metal arc welding (SMAW) process using E8018-C3 
electrode. The weld was then continuously stress relieved at 1000'F minimum 
for three hours/inch of thickness (12 hours total soak time).  

2.1.12 Failure Description 

The upper shell to transition zone weld is located just below the feedwater 
ring in the normal operating water level zone where it is subject to thermal 
cycling. The crack locations had no obvious relationship to the feedwater 
rings. The cracks were in the circumferential direction parallel to the 
direction of welding. There is no relationship between original shop weld 
repair areas and the crack locations except the leak which occurred in an 
original weld repair area.  

The cracks appeared to be predominantly in the weld, although the cracks were 
in a wide band around the assumed centerline of the weld, indicating the pos
sibility that some cracks were located in the base metal or its heat affected 
zone (HAZ). Metallurgical boat samples were removed from steam generators 31 
and 32 and a six inch diameter plug containing the leak path in steam generator 
32 was removed for failure analysis and metallurgical examination.  

2.1.13 Failure Analysis 

The licensee performed metallographical evaluations and failure analyses. In 
the plug containing the leak path, a flaw was found which was characterized as 
hot cracking of a massive weld repair made during original fabrication. Image 
enhancement of the original production radiographs was able to detect this 
flaw. The leak path intersected this flaw. However, the flaw did not seem to 
change the direction of the inside surface crack which eventually penetrated 
the shell wall. In summary, a flaw on the inside surface of the vessel grew 
in size until it intersected a flaw which existed since original steam generator 
fabrication. The flaw continued to grow in size until it became a through wall 
crack. Steam erosion had occurred on the leak path walls and, therefore, it 
was not possible for metallographical examinations to characterize the surfaces 
for identification of failure mechanisms. Massive elemental copper deposits 
were present on the surfaces of the leak path. The initiating inside surface 

crack intersected at an angle of approximately 45' with the weld centerline
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and rotated to a vertical plane (perpendicular to the weld centerline) at mid 

thickness and propagated to the outside surface in this orientation. All other 

cracks were on the inside surface of the girth weld area, parallel to the weld 

centerline. Metallographic examinations of the boat and plug samples showed 

the cracking to be transgranular, with slight branching.  

It is the staff's position that the pits served as the stress concentrators 

from which the cracks were initiated. Cracks did not form without pits being 

present. Pitting occurred extensively on the inside surfaces of the steam 

generators in the girth weld areas. Pits were found with and without cracks.  
However, no cracks were found independent of pits.  

Cracks determined to be the farthest from the centerline of the weld were 

polished and etched to determine if they were actually present in the base 

metal and/or their HAZ's. Such a determination could not be made due to the 

wandering nature of the girth weld (a sinusoidal pattern reflecting fabrication 

fitup tolerances) and due to weld filling and blending to a smooth transition 

on the inside surfaces of the steam generators. However, the vast majority of 

cracks were initiated in weld metal. The characteristics of a crack, being 

transgranular, slightly branched and filled with oxides did not change as a 
crack went from weld metal, across a HAZ and into base metal.  

Extensive efforts were made to map all flaws in the steam generator girth welds 

and to correlate magnetic particle indications with ultrasonic indications.  
This was difficult because: (1) the girth weld has a slight included angle, 

(2) the differences in thickness between the steam generator shell transition 

zone and upper cylinder results in varying girth weld angle relationships, and 

(3) the varying amount of weld filler metal used to blend the inside transition 

radius. In the majority of situations correlations were attained.  

Selected sections of the original production radiographs were enhanced; e.g., 

the leak area and. other areas of original fabrication with large weld repairs.  

In the plug area, the enhanced radiographs revealed flaws, one of which inter

sected the leak path.  

The adequacy of the original post weld heat treatment was also investigated.  
Hardness traverses of the heat affected zone (HAZ) were reviewed. These 
traverses of the steam generator weldments had high peak hardnesses, up to 

Rockwell C42. The hardness values observed in the HAZ were higher than 

anticipated for welds in SA302 grade B (manganese molybdenum low alloy steel) 

which had been tempered by a post weld heat treatment (PWHT). There is, how

ever, little baseline HAZ microhardness weld traverse data for comparison.  
Tests were conducted to determine if these high hardnesses could be taken as 

an indication that PWHT had not been performed or inadequately performed during 

original fabrication. In one set of data, there was no/reduction in hardness 

at a PWHT temperature of 10000 F. Another set of data showed a slight reduction 

in the peak hardness after PWHT temperatures of 1000°F. The records at Westing

house Tampa Division, where Indian Point 3 steam generator girth welds were 

made, showed a postweld heat treatment had occurred which met the requirements 

of the code. The laboratory test data can be characterized as showing that the 

peak HAZ hardnesses measured were not unusual and that a 1000OF heat treatment 

temperature is the minimum temperature effective in softening a heat affected
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zone in SA-302 Grade B. Based on this it is the staff's position that 
the steam generators were originally built to code and that the original 
"as-built" design and fabrication was not the cause of the extensive cracking.  

Metallographic examinations of crack surfaces, other than the leak path, could 
not positively determine the failure mechanism because low alloy steels do not 
always produce consistent crack surface markings which can be associated with a 
given crack mechanism. Therefore, fatigue and stress corrosion were investi
gated in an attempt to define the failure mechanism. There was some evidence 
of fatigue, such as beachmarks, rays, and semi-circular shadings of the crack 
surfaces centered around a pit. However, these indications can also be caused 
by stress corrosion cracking where the environment is a major factor. The 
environment also caused pitting of the Inconel 600 tubes, indicating unusual 
conditions.  

The licensee (Lucius Pitkin Laboratory's Technical Report No. 7164) charac
terized the cause of cracking as a combination of corrosion and fatigue. The 
staff also had an independent laboratory evaluation performed by Brookhaven 
National Laboratory and its conclusions were basically the same (NUREG/CR-3281, 
BNL-NUREG-51670). In sum, it is the staff's conclusion that the combination of 
the stress concentration effect of the angular joint configuration, the loca
tion in the vicinity of the normal operating water level, and the residual 
stress level remaining after PWHT combined with corrodant species, causes the 
failure. It should be noted that other longitudinal and circumferential butt 
welds showed no evidence of cracking.  

2.1.14 Repair 

All cracked weld areas were removed by grinding and rewelded using weld proce
dures qualified in accordance with Section IX of the ASME boiler and Pressure 
Vessel Code (ASME Code).  

The girth weld repairs were conducted in close, confinedareas. Water shielding 
of the steam generator tube bundle was necessary to reduce radiation. This 
water shielding combined with high welding preheat temperature causes tempera
ture-humidity conditions which are unacceptable for welding with E8018-C3 
electrodes which are normally used for this material. Therefore, the E7018 
electrode was then selected to improve welding conditions to make repair pos
sible by reducing preheat temperatures. This electrode also has less tendency 
for hydrogen cracking than the E8018-C3 electrode. To meet strength require
ments, selected lots of E7018 were qualified for higher than normal strengths 
and the weld procedure qualification was tested over a range of PWHT tempera
tures to determine the maximum temperature that could be used. The PWHT 
temperature of 11501F was specified based upon that being the maximum tempera
ture at which the E7018 weld metal still retained a minimum of 80,000 psi 
tensile strength. After welding, the welds were inspected by radiography and 
liquid penetrant techniques prior to post weld heat treatment and all indica
tions removed. The PWHT temperature was maximized because the licensee believes 
that an adequate stress relief was not accomplished by the PWHT of original 
fabrication and was a major factor in causing the steam generator girth welds 
to crack.
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As mentioned above, the licensee was concerned about reducing residual stresses 

as much as possible by maintaining high post weld heat treatment temperature.  

The weld repairs in steam generator 33 were inspected after PWHT by the liquid 

penetrant technique. Many minor linear indications were found with a maximum 

length of 1 inch and depth of 0.375 inches. This crack depth is approximately 

12.5% of the steam generator shell wall thickness and this exceeds the 3.5% 

allowed by ASME Code, Section XI, Table IWB 3510, for Class I components. Sec

tion XI does not provide acceptance standards and re-examination requirements 

for Class 2 components and recommends that the Class 1 requirements be used.  

The acceptance standards and re-examination requirements for Class 1 components 

were used in this analysis. All indications were removed by grinding and re

inspected by liquid penetrant. Steam generator 34 was liquid penetrant inspec

ted after PWHT and a large number of small indications were found. The entire 

general weld area was ground approximately 1/16 inch in depth and then again 

dye penetrant inspected. One hundred and thirteen flaws remained. After grind

ing, the longest indication found was 0.625 inches. Eight others were more 

than 0.25 inch and the balance, 104, were 0.25 inch or less in length. In 

order to reduce radiation exposure of workers by 22 person-rem the licensee 

requested: (1) that the liquid penetrant inspection of the two remaining steam 

generators (31 and 32) not be performed, and (2) that the remaining linear 

indications (cracks) in steam generator 34 be allowed to remain as is. The 

licensee provided a fracture mechanics analysis to justify this request.  

To justify the acceptability of leaving these flaws in place, the licensee sub

mitted a fracture mechanics analysis, "Fracture Mechanics Analysis of the 

Indian Point Unit 3 Nuclear Generating Station Steam Generator Girth Weld Cracks 

Under Pressurized Thermal Shock Conditions," prepared by Fracture Proof Design 

Corporation. The analysis in this report is based on several cooldown transients 

while the pressure is maintained at the design pressure of 1085 psig. These 

water temperature transients are similar to those used by the NRC staff in its 

consideration of pressurized thermal shock scenarios involving reactor vessels.  

The most severe thermal transient, or the worst case scenario assumed, was a 

cooldown from the normal operating temperature to 70'F in about three minutes.  

The staff does not consider this to be a credible event because: (1) the cool

down rate is more rapid than would reasonably be expected, and (2) maintenance 

of a high steam generator pressure during a cooldown is extremely unlikely unless 

the steam generator were isolated and under water-solid conditions (in this 

case a rapid cooldown is much less likely). However, this scenario can be used 

in the fracture mechanics analysis because it is a conservative worst case 

scenario which will result in an upper bound of stresses in the steam generator 

wall. The report submitted by the licensee includes linear elastic and elastic

plastic fracture mechanics analyses of assumed continuous circumferential pre

existing cracks in the steam generator wall. The elastic-plastic approach is 

necessary only for very deep cracks, and therefore, was considered not necessary 

in our evaluation.  

In lieu of evaluating the fracture mechanics portion of the licensee's analysis, 

the staff performed independent analyses for various assumed 3600 circumferen

tial cracks up to 45 percent through-wall (approximately 1.6 inches deep). For 

this range of crack depths linear-elastic fracture mechanics is considered 

adequate. In the analyses, it is conservatively assumed that the phenomenon 

of warm prestressing is not effective. For the worst case scenario, warm
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prestressing would occur at about two minutes and would prevent initiation at 
later times into the transient. Disregarding warm prestressing, the closest 
approach to crack initiation would be between three and four minutes for cracks 
about 0.25 inch deep. Even if a shallow crack were to initiate, that is, grow 
deeper into the walls, the staff's analysis predicts that it would arrest at 
less than 40 percent through the wall. Under severe thermal shock conditions 
such as this assumed scenario, shallow pre-existing cracks are more likely to 
initiate than deeper cracks because of the higher thermal stresses and lower 
material toughness near the cooled surface. Thus, a surface crack 0.25 inch 
deep is more likely to initiate than a 0.375 inch deep crack in the pressurized 
thermal shock analysis. Therefore, the catastrophic failure of the steam genera
tor under these very severe conditions is precluded even if the vessel had pre
existing complete circumferential cracks approaching half the wall thickness in 
depth and that operation with small cracks is not expected to jeopardize the 
ultimate integrity of the steam generator shell. Therefore, assuming the same 
size cracks in steam generators 31 and 32, these steam generators need not be 
further inspected before plant restart. The staff also concludes that the 
repair program and test results are acceptable.  

A review of fabrication records showed that the steam generators at Indian 
Point 3 had no significant differences from other steam generators fabricated 
during the same time frame. This particular weld is included in normal inser
vice inspection programs at all other PWR's in accordance with 10 CFR 50.55(a)(g), 
and there has been no record of extensive cracks at any other plant as were 
found at Indian Point 3. Therefore, it is the staff's position that the 
cause of the cracking found in March 1982 is due to a corrosive environment 
unique to this plant. Likewise it is the staff's position that if IP3 is 
operated with secondary water chemistry limits specified in the water chemistry 
monitoring and control program, minor flaws will not grow. This conclusion is 
based upon experience with other operating plants. Large, complex weldments 
always have some small flaws, and there has not been any experience to date of 
operating plants developing cracks as occurred at Indian Point 3. To provide 
additional assurance, the licensee has already performed a UT base-line test 
after PWHT and hydro-test and has proposed augmented inservice inspection of 
the same portions of the steam generators to monitor for possible flaw growth.  
The licensee proposes to ultrasonically inspect the same 35 inches of the girth 
weld on each steam generator during cycle 4 as well as during refueling outages.  
The areas chosen are generally where cracks had developed in the past and where 
some of the largest weld repairs were made. The area in steam generator 34 
includes known flaw sites detected after PWHT. An additional 35 inches is to 
be monitored on steam generator 32 in the area where the plug with the leak 
path was removed and another plug was welded in to fill the hole. This totals 
175 inches of girth weld in the four steam generators in the augmented inser
vice inspection. After review of the licensee's proposal, the staff determined 
that the frequency of the augmented inspections was adequate but that the 
initial inspection of the 175 inches be performed after approximately 9 months 
of power operation. These augmented inspections will provide flaw growth trend 
information and are acceptable alternatives to removing the small flaws with 
the attendant person-rem of exposure. With base line UT results to use for 
comparison, the midcycle and subsequent periodic UT inspections can be- effec
tive in identification of small cracks. This testing will also result in early 
identification of failure reoccurrence and facilitate the determination of 
prompt corrective action. As such, it is considered an acceptable compensatory 
measure.
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2.1.15 Girth Weld Repair Conclusion

We conclude that the licensee's repair program is acceptable. The basis for 
this conclusion is as follows: 

1. The repair program meets the fabrication requirements for the steam 
generators except for the very small remaining flaws. The augmented 
inspection program provides an acceptable alternative to removal of these 
cracks.  

2. The radiographic examination (RT) of the weld joint prior to PWHT was 
more sensitive than the original radiography and-covered more than twice 
the area adjacent to the weld. Ultrasonic testing (UT) also was performed.  
RT results combined with UT results provides reasonable assurance that 
the flaws in the girth welds are very small and are significantly smaller 
than the largest flaw in the original fabrication.  

3. The flaws present have been shown to be insignificant by fracture 
mechanicals analysis; i.e., cracks of of a maximum size found after PWHT 
in steam generator 33 would not impair the integrity of the steam generators 
assuming a worst case coo-ldown transient.  

4. The residual stresses in the weld area are lower than those in the 
original fabrication due, to the higher PWHT temperatures.  

5. The girth welds in the steam generators were liquid penetrant inspected 
and radioagraphed" prior to PWHT. These tests did not reveal flaws. After 
PWHT,fl~aws were detected by liquid penetrant testing. Since PWHT does not 
create weld defects such as those found in steam generators 31 and 32, 
these flaws existed prior to PWHT. PWHT causes an oxide layer to be built 
up on flaws which allows liquid penetrant detection. Flaws in steam 
generators 31 and 32. are not expected to be significantly different from 
those found in the girth welds of #33 and #34 steam generators.  

6. Augmented inservice inspections have been committed to by the licensee.  
The surveillance inspection areas chosen include sections of steam 
generator 34 with known liquid penetrant indications on the inside sur
face, the plug repair area of steam generator 32 and areas in steam 
generator 31 and 33 which had a high density of defects or have the wider 
and deeper weld repairs. The augmented inservice inspection by ultrasonic 
methods of the upper shell to transition cone girth weld in the four steam 
generators will provide additional assurance of adequate steam generator 
shell integrity.  

7. Flaw growth has been predominantly attributed to corrosion. In order 
to improve secondary plant water chemistry the licensee has agreed to 
both short and long term measures as discussed in section 2.1.16. Based 
on this consideration, there is no reason-to expect growth of minor 
flaws to unacceptable depths. Further assurance is provided by the mid 
cycle testing as described in item 6 above.
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2.1.16 Corrosion and Secondary Water Chemistry Monitoring and Control 

2.1.16.1 Introduction 

During routine steam generator inspections in the fall of 1981, large numbers 
of tubes were identified with pitting defects greater than 40% through-wall.  
Many tubes had pits ranging in depth up to 65% through-wall. After staff 
evaluation, the plant was permitted continued operation.  

While the plant was shut down for refueling in the spring of 1982, a leak was 
observed in the shell of one steam generator upper transition cone girth weld.  
Subsequent examinations of these welds on all four steam generators revealed 
that each generator had extensive indications of cracking. The repair of the 
cracks in the girth weld of the steam generators required an extensive period 
of plant downtime. Sleeving repair of pitted steam generator tubes was 
initiated at this time.  

To assist in the review of the adequacy of these two repair programs, an 
evaluation was made of the environmental conditions within the. steam generators 
during previous operations and the anticipated operating conditions after the 
repairs. The licensee provided data ort the chemical parameters during previous 
operations, and also provided a description of their ongoing program of modifying 
and upgrading of the instruments,, equipment and components, in the secondary 
water cycle.  

2.1.16..2 Evaluation 

By letter dated October 18 and 25,. 1982; November 17, 1982; January 11 and 19, 
1983 and May, 3, 1983 the licensee described the proposed girth weld and tube 
sleeving repair methods and secondary water chemistry program.  

This plant has a long history of condenser leakage problems resulting in a 
small continuing in-leaking of impurities even when major condenser leaks had 
not been identified. These inleakage occurences at the condenser have con
tributed to steam generator tube denting. The condenser and feedwater heater 
tubes are made of copper alloys, which have been corroded so that the sludge 
analysis in the steam generators shows concentrations of copper in excess of 
45% with copper oxide as a major constituent. The presence of this and other 
constituents in the sludge indicates that oxygen control in the feedwater/steam 
generator train has been poor for a considerable length of time.  

The licensee had been minimizing the amount of hydrazine present in their steam 
generators to minimize the potential for hydrazine discharges to the river 
water. The reduced use of hydrazine contributed to the corrosiveness of the 
steam generator environment. The influx of copper ions through the condenser 
and the feedwater train has also caused copper deposition on the Inconel tubing 
in an area roughly at the boiling line on the cold leg side of the steam gener
ators. When the power level of the unit was reduced, the boiling line on the 
cold leg of the steam generators would have risen, as a result of the lower 
amount of steam being generated-by the unit. Consequently, the areas on the 
tubes where the copper deposits were located were then submersed in all liquid 
phase in the cold leg. Coupling this with inleakage of chlorides, and the 
crevices that exist on the surface of the tubes between the Inconel and the
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copper deposits and on the steam generator shell, produced a site on the 
Inconel tubes and carbon steel shell for the pitting to initate. Once a pit 

has initiated in the presence of chloride ions, the pit will continue to grow 

so long as there is a supply of oxygen or an oxidizing environment, until the 

environment within the pit itself is flushed out.  

The licensee had been implementing a boric acid treatment of feedwater injec
tion since mid '79 in an attempt, to reduce the rate of denting. After the 
September 1981 outage, this program was discontinued. Although denting has not 

been noted as a factor in the repair program, and the addition of boric acid is.  
not believed to be a factor in the pitting corrosion, this treatment has been 
terminated pending further evaluation.  

The licensee has had metallurgical evaluations of samples removed from both the 
degraded girth weld and the pitted steam generator tubes. We have reviewed 
these analyses and agree with the conclusions. In both cases, the metallur
gical evaluation indicated that the pitting; and degradation were caused, in 
part, by the environmental conditions in the. steam generator. Pitting occurred 
extensively on the inside surfaces of the steant generators in the girth weld 
areas. Pits were found with and without cracks. However, no cracks were found 
independent of pits. There were a few cases where a small crack was found at 

the bottom of a-pit and the crack tips lay entirely within the pit boundary.  

Tube were removed from the steam generatorsaand. failure analyses made in the 
area of the copper deposits,. which were in rings around the tubing. These 

showed-bands o.f pits. ranging in size from a few mils to 100 mils in diameter 
and ranging in depth up to 65%. of the wall (32 mils).  

We are also of the opinion that. the secondary water chemistry control was not 

very stringent and the continued ingress of oxygen and chlorides contributed 
to the pitting in both the:SG tubes and the shell and to propagation of cracking.  
in the girth weld.  

The licensee has estimated the growth rate of pitting over the 3.5 month 
operating period between the fall of 1981 steam generator inspection and the 

current outage inspection. A sample of 116 data point was used to quantify 
the change in defect size. A growth of 1.7%-per month in defect size was 
calculated. The sleeving repair program was initiated to extend the operating 
life of the steam generator tubes.  

The sleeving concept and design are based on observations to.date that the tube 

degradation due to pitting attack has occurred on the cold leg of the tube 
bundle, confined to an area within approximately two feet above the tubesheet.  

To provide an evaluation of the corrosion aspects of the sleeving repair program, 

we have reviewed the Westinghouse Report WCAP-10146 (Proprietary), Revision 1, 

dated September 1982, and entitled "Indian Point 3 Steam Generator Sleeving 
Report Prepared for Power Authority of the State of New York." We have reviewed 

the corrosion test program performed in support of sleeving repair programs 

referenced in this document.

As part of the test program, the behavior of the repair program materials was 

studied in pure water, in primary coolant, and in 10% caustic solutions, to
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simulate the continued hideout of caustic in the crevices and sludge on the 

secondary side of the steam generators. This work has shown that the thermal 

treatment to be given to the Inconel sleeves is effective in reducing the 

probability of caustic stress corrosion developing on these sleeves. It has 

also been shown that the small, controlled amount of cold work performed on 

the Inconel in attaching the sleeve to the S.G. tube was not sufficient to cause 

a significant increase in the suceptibility of the tube to stress corrosion 

cracking from the primary side water- This amount of cold work is significantly 

less than that which occurred where the tube was expanded into the lower por

tion of the tubesheet during the original fabrication. To date no cracking has 

developed in that area in Point Beach, San Onofre, or in any steam generator 

in the U.S. of similar design to those at Indian Point 3.  

We have examined the results of model boiler tests in which heat treated Inconel 

600 tubes were hydraulically expanded into simulated tubesheets. These tube/tube 

sheet models were exposed to severe caustic corrosive media, for accelerated 

time testing at steam generator hot leg operating temperatures. While steam 

generators do not operate in severe caustic environments, this environment pro

vides a reasonable accelerated test time for determining susceptability to 
caustic corrosive degradation.  

Extended test times in this environment did not produce corrosive attack upon 

the Inconel 600 tubes that had been thermally treated and hydraulically expanded 

into a simulated tube sheet. Based on these data, there is reasonable assurances 

that the sleeve material will be equal to or more corrosion resistant to Indian 

Point 3 environment than the original tubes. We find that the sleeving tech

niques and the material in the sleeves. are acceptable from a corrosion resistance 
aspect.  

By letters of January 11, 1983 and May 3, 1983, the licensee provided informa

tion on the secondary water chemistry monitoring and control program. We have 

reviewed the steam generators past water chemistry history and have evaluated 

the present monitoring and control program using the guidance provided in our 

April 21, 1983 letter.  

The licensee has had an ongoing program of improving water chemistry monitoring 

and control. Over many years the plant has added sampling points and instruments.  

They have also had a program of upgrading and modifying components of the sec

ondary water cycle. The licensee has had a program of locating and repairing 

condenser leaks of cooling water and air. The sludge lancing programs performed 

during this outage has removed sludge with large amounts of reducible metal 

oxides such as Cu2 0, in an attempt to further control the availability of cor

rosion assisting elements. The lay up procedures should protect the SG from 

degradation during layup after the completion of the repairs. These procedures 

have been modified to mitigate the presence of oxygen in the SG. To improve 

the quality of the makeup water, the plant has installed a 160 gpm demineralizer 

and a vacuum degasifier.  

The licensee has installed over a period of time, increasingly sophisticated 

leak detection instruments. Concurrent with the increased ability to detect 

condenser leakage, a program of repairing major leakage paths has been instituted.
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The licensee's water chemistry monitoring and control program includes a clearly 
defined chain of authority and responsibility for analysis, interpretation, and 
corrective actions for secondary water chemistry control including action levels 
for power reduction. The authority responsible for interpreting secondary side 
water chemistry data is the Water Chemist who reports to the Chemistry Super
visor and the Shift Supervisor. Final responsibility for any course of action 
lies with the Superintendent of Power or his designated alternate, including 
authorization of certain deviations from normal practices. Specific water 
chemistry limits are defined for the condensate, feedwater, and steam generator 
blowdown, including sampling point locations and sampling schedules. These 
limits cover varying plant conditions, including normal power operation, cold 
shutdown, power operation following startup, and dry or wet layup. Procedures 
are outlined, and details mentioned by reference, which define corrective 
actions to be taken in response to out-of-specification conditions. Daily 
chemistry log sheets are reviewed systematically to help determine trends.  

We anticipate that the improvements in the chemistry program and component modi
fications-will furtherimprove the chemistry control. However, the chemistry 
program parameter limits and the action levels for correction are less restric
tive than our recommendations or those by the NSSS vendor and the Steam Generator 
Owners Group (SGOG). Significant improvements in water chemistry; i.e. the use 
of more restrictive parameter limits and more responsive action levels, are not 
anticipated until major components are modified or replaced.  

Based on the available information pertaining to the steam generator water 
chemistry control, it is the staff position that pitting, stress corrosion 
cracking, and material degradation of the girth weld has been continuous since 
early in plant operations., The unit has had approximately 36 months of effec
tive full power operation since- starting commercial operation in 1976. Assuming 
that crack propagation occurred at a uniform rate during hot operation, a pre
repair propagation rate of 0.083-inch/month is postulated (3V thick/36 months).  
Stress corrosion cracking is influenced primarily by stress and environment.  
The post repair- crack propagation rate is anticipated to be significantly 
slower due to the reduced residual stresses in the girth weld as a consequence 
of post repair heat treatment and the water chemistry program which is at least 
as restrictive as the prior programs.  

Based on the reduced residual stresses, we have reasonable assurance that if 
SCC continues in the girth weld during the 9 months prior to the next inspec
tion it will penetrate to a depth significantly less than 0.075 inches, as 
predicted by the pre-repair corrosion rate.  

Assuming a worse case-situation, the girth weld crack could have propagated 
through wall during the 18-month operating period since the major chloride 
intrusion when the turbine blade throw incident ruptured a tube in the conden
ser. This assumption gives a crack propagation rate of 0.17 in/month. As 
discussed above, the post-repair rate is expected to be less than before the 
repair program. Therefore, even in the worst case assumption, crack propaga
tion should be significantly less than 50% through wall during the upcoming 
9 months operating cycle. Therefore, there is reasonable assurance that the 
public health and safety will not be endangered.
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2:1.16.3 Corrosion and Secondary Water Chemistry Conclusion

Based on the above evaluation, we conclude that: 

1. The corrosion test programs performed in support of the sleeving operations 

are adequate to provide reasonable assurance that the sleeving process 

will not induce accelerated attack on the tube itself and that the sleeving 

material is more resistant to stress. cracking than the original tubing; 

2. The licensee's secondary water chemistry monitoring and control program 

parameter limits and action levels for corrective action are less restric

tive than our recommendations of those of the NSSS vendor and the SGOG.  

However, it has the capability of reducing the observed rate of SG degrada

tion for plant operations during the upcoming fuel cycle by reducing the 

availability of oxygen; 

3. The expected improved secondary water chemistry control during the upcoming 

operating period will, it is anticipated, reduce the rate of pit growth 
and girth weld crack growth sufficiently to provide reasonable assurance 
that public health and safety will not be endangered.  

Based upon the above-, the staff concludes that the secondary water chemistry 

and: control program is acceptable for operation during the upcoming fuel cycle.  

2.2 Reactor Physics 

2.2.1 Introduction 

Reactor physics is unaffected by steam generator girth weld repairs. Therefore, 

the following evaluation addresses steam generator tube sleeving/plugging and 

the effect on reactor physics.  

Sleeves inserted into steam generator tubes create a higher pressure drop and 

consequently decrease flow in the reactor cooling system (RCS). Since this 

is an adverse affect on core cooling, the operation of the reactor has to be 

reanalyzed to ensure that excessively high temperatures, which could damage the 

reactor, will not be obtained during normal operating, transient, or accident 

conditions.  

The nominal thickness of the Inconel 600 sleeves, which are to be inserted into 

the .775" I.D. steam generator tubes, is .039". Putting this sleeve into a 

tube will reduce the flow area about 27 percent. Westinghouse in its report on 

the sleeving of the steam generator tubes at Indian Point Unit 3 (Reference 1) 

states, however, that the equivalent loss in flow is only 5 percent of the 

normal flow through a tube. This is due to the increase in velocity of the 

flow through a sleeved tube. With a 5 percent loss in flow due to a sleeve, 

20 tubes can be sleeved before the flow through a steam generator is reduced 

the same amount as by one fully plugged tube.  

Of the four steam generators at Indian Point Unit 3, No. 3 has the greater 

number of degraded tubes. Two hundred and eighty five of its 3,260 tubes have 

already been plugged. Eddy current tests have shown that 24 more need to be 

plugged. Also an additional 998 tubes have reached the plugging limit (i.e.,
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40% wall degradation) and the licensee has requested sleeving these tubes.  
Assuming a 5 percent reduction in each tube's flow when sleeved, this would be 
equivalent to 50 fully plugged tubes. Thus the total equivalent number of 
plugged tubes in steam generator No. 31 will be 359, which is 11 percent of the 
3,260 tubes.  

Westinghouse performed tests under simulated steam generator conditions to 
determine the leak rates through the sleeved tube joints (Reference 2). These 
tests showed that the anticipated leak rate through the joints of 1494 sleeved 
tubes per steam generator is only a small fraction of the Technical Specifica
tion limit, which is 13.7 GPM for the plant, or an average of 3.425 GPM per 
steam generator, and has an insignificant effect on core cooling.  

2.2.2 Evaluation 

As stated in Refernece 3, Westinghouse performed a safety study, which evaluated 
the effects of the reduced RCS flow through steam generators due to 12 percent 
of the-tubes being plugged in each of the four steam generators. This safety 
study was submitted to the NRC in support of license amendment No. 40. In 
NRC's evaluation (Reference 4) of this study it was stated that: 

"The licensee has analyzed the proposed increase in steam generator 
tube plugging with respect to transients and. accidents analyzed in 
the Safety Analysis Report. They have concluded that the incorporation 
of these modifications: a) will- not change the probability nor the 
consequences of an accident or malfunction of equipment important to 
safety as previously'evaluated in the Safety Analysis Report; b) will 
not increase the possibility for an accident or malfunction of a 
different type than any evaluated previously in the Safety Analysis 
Report; and c) will not reduce the margin for the safety as defined in 
the basis for any Technical Specification." 

2.2.3 Conclusion 

It is concluded that the plugging of no more than 309 tubes along with the 
sleeving of no more than 1640 tubes or any combination equivalent to the plug
ging of 391 tubes in any of the four steam generators at Indian Point 3 will 
not reduce the RCS flow more than the reduction which the NRC approved for 
license Amendment No. 40. On this basis we conclude that this reduction in 
steam generator flow will not result in a significant increase in the proba
bility or consequences of accidents previously considered and does not involve 
a significant decrease in safety margin. Therefore, the reduction in steam 
generator flow which will be caused by the sleeving and plugging proposed in 
Reference 1 is approved.  

2.3 Worker Dose Mitigation Program 

2.3.1 Evaluation-.-,--

The Power Authority of the State of New York (PASNY) took into account ALARA 
considerations for each of the activities involved in the full-scale steam 
generator sleeving program and steam generator girth weld repair at Indian 
Point Unit 3 (IP-3)- ALARA activities specifically directed to reduction of
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occupational radiation doses included: decontamination of steam generators; 
installation of shielding as appropriate to reduce radiation exposures to 
repair personnel; remote control of the sleeving processes and personnel 
training in full-size mock-ups. PASNY verified-that the training program was 
in accordance with Regulatory Guide 8.27, 8.29 and 8.13 or equivalent. In 
addition, welders, grinders and girth weld workers received training on the 
girth weld process and potential problems to familiarize themselves with the 
job. All personnel assigned to the project received special offsite training 
at a Westinghouse and a Peakskill Training facility utilizing full scale 
mock-up sleeving equipment.  

Administrative control of personnel exposures were effected by planning of 
maintenance procedures for the job, in order to minimize the number of person
nel used to perform the various tasks involving relatively high doses and dose 
rates. Nozzle cover shielding was used to reduce doses to workers on or near 
the nozzle cover. TV surveillance of personnel during tasks were used to 
identify areas and.activities involving high exposures and thus to initiate 
suitable dose-reducing actions.  

PASNY described the provisions for special local ventilation in the steam 
generator repair area. Each steam generator was ventilated through the hot leg 
manway for cold side work. This maintained a negative pressure in- the working 
manway to prevent airborne radioactivity on the steam generator platform. Each 

steam generator was ventilated by providing suction and supply via the secondary 
side manways and flexible ducting.  

The major source of radiation dose rate inside the steam generator channel head 
was a tenacious layer of "oxide" which included deposited activated corrosion 
products. In order to remove this deposited activity from the-inside of the 
channel head and thereby reduce dose rates in this region, PASNY used a Westing
house mechanical decontamination process involving a slurry compound in a high 
pressure water spray. A manipulatory arm inside the channel head with jet 
nozzles was operated remotely from a low dose rate area.  

PASNY made use of the experience gained in prior channel head decontamination 
in planning for the proposed tube sleeving activities. Data were available for 
Point Beach (Unit 1), Takahama (Unit 1), San Onofre (Unit 1), and Turkey Point 
(Unit 3). In particular, PASNY considered information on mechanisms used in 

prior decontaminations, and provided information relevant to projected occupa

tional radiation exposures.  

Based on experience from sleeving projects at other plants, PASNY had estimated 

an average dose of 217 man-rems for sleeving each steam generator-or a total 

of 868 man-rems for completing the IP-3 sleeve installation. An additional 
371 man-rems was estimated to be expended for the steam generator girth weld 

program. The collective dose of 1240 man-rems includes all occupational dose 

resulting from the sleeving operation and girth weld operations including all 

site and contractor support personnel. A breakdown of each task by estimated 

dose rates, man-hours, and man-rems has been provided.  

The tasks of steam generator sleeving and the steam generator girth weld repair 

have now been completed. A total dose of 737 man-rems were expended for com

pleting the IP-3 sleeve installation and a total of 387 man-rems were expended
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for the steam generator girth weld program. This resulted in a collective dose 
of 1124 man-rems, substantively lower than the estimated dose.  

By letter dated October 18, 1982, as supplemented by letters dated January 19, 
1983, May 2, 1983 and May 3, 1983, PASNY committed as part of the technical 
specification change request to conduct a mid-cycle inspection of both steam 
generator tubes and girth welds during fuel cycle 4. The applicant has com
mitted to submitting his testing program 30 days prior to implementation, for 
NRC approval. This program will be reviewed by the staff to ensure that these 
doses are within the guidelines of Regulatory Guide 8.8.  

2.3.2 Conclusion 

The Indian Point Report identified the programs necessary to maintain personnel 
doses ALARA, consistent with the guidelines of Regulatory Guide 8.8. The col
lective dose of 1124 man-rems expended in the completion of the tasks verified 
that the IP3 program as proposed and-implemented was conservative.  

3.0 CONCLUSION 
3.1 No.Significant-Hazards ConsiderationDetermination 

In summary,, the staff concludes that as a result of the weldrepairs to the 
shell all but very small' indications have been repaired and these have been 
demonstrated by fracture-mechanics analyses to be insignificant with respect to 
structural integrity of the steam generators. Adequate surveillance of the 
girth weld will as-sure'that any crack growth will be detected before it can 
become significant. Moreover, the reduction in residual stress in the girth 
weld area will reduce the tendency toward cracking in this area. On this basis 
we conclude that the structural integrity of the steam generator shell has been 
restored and will be retained over the next operating cycle, and that monitor
ing programs will provide early identification of potential degradation well 
before it can have a significant effect on structural integrity.  

For the steam generator tubes the staff concludes that the sleeving process is 
a well developed known process which produces sleeves that restore the structural 
integrity of the sleeved tube as a primary pressure boundary. Plugging limits 
for pitted tubes have been established to provide the same margin as that pro
vided by the existing Technical Specifications for other types of tube degrada
tion. Moreover, burst test data demonstrates that such tubes still have a high 
margin against bursting. In addition, increased eddy current surveillance 
including midcycle testing will assure that tube integrity will remain adequate.  
Accordingly, the staff concludes that the structural integrity of the steam 
generator tubes, as a primary system boundary, has been restored to the original 
design basis.  

After the completion of steam generator girth weld repairs welds were ultra
sonically (UT) inspected. These same welds will be UT tested after about 
9 months of plant operation as well as during the next refueling outage. The 
results of completed tests in conjunction with the midcycle test provide trend 
information which allows early identification of any degradation. In addition, 
there will be a midcycle test of the steam generator tubes as well as a steam 
generator tube inspection during the next refueling outage. These tests will
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likewise provide early indication of degradation. The licensee's commitment to 

perform these tests and to provide timely documentation to the NRC will allow 

the determination of prompt corrective action, if appropriate.  

The steam generator repair program has adequately restored the structural 

integrity of both the tubes and shell to the original design basis. Therefore, 

this amendment does not involve a significant increase in the probability or 

consequences of an accident previously evaluated, does not create the possibility 

of an accident of a type different from any evaluated previously and does not 

involve a significant reduction in a margin of safety. On this basis, the NRC 

staff concludes that this amendment does not involve a significant hazards 

consideration.  

3.2 Environmental Consideration.  

We have determined that the amendments do not authorize a change in 

effluent types or total amounts nor an increase in power level and 

will not result in any significant environmental impact. Having made 

this determination, we have further concluded that the amendments 

involve an action which is insignificant from the standpoint of 

environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an 

environmental impact statement or negative declaration and environ

mental impact appraisal need not be prepared in connection with the 

issuance of the amendments.  

3.3 Conclusion 

We have concluded, based on the considerations discussed above, that: there is 

reasonable assurance that the health and safety of the public will not be en
dangered by operation in the proposed manner, and such activities will be con

ducted in compliance with the Commission's regulations and the issuance of this 

amendment will not be inimical to the common defense and security or to the 
health and safety of the public.  

Dated: April 27, 1983 

Principal Contributors: 
Philip Polk 
David Smith 
Bernard Turovlin 
John Minns 
Edward Branagan 
Samuel Reynolds 
Cy Cheng 
Jai Raj Rajan 
Brian Sheron 
Louis Frank 
Raymond Kleecker
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

ENVIRONMENTAL IMPACT'APPRAISAL BY*THE'OFFICE OF NUCLEAR REACTOR REGULATION 

POWER AUTHORITY'OF THE STATE OF NEW YORK 

INDIAN POINT'NUCLEAR GENERATING PLANT, UNIT NO. 3 

STEAM GENERATOR SLEEVING/PLUGGING 

AND GIRTH WELD REPAIR PROGRAMS 

DOCKET NO. 50-286 

T.0 Introduction 

During 1982 two major steam generator repair programs were undertaken at the 
Indian Point Nuclear Generating-Plant, Unit No. 3 (IP-3). These two programs 
consisted of sleeving, and, if necessary, plugging steam generator tubes and 
the removal and replacement of steam generator secondary side upper girth 
welds, This Environmental Impact Appraisal evaluates the significance of 
the occupational exposure incurred during the now completed repair work.  

2.0 Radiological' Assessment 

2.1 Environmental Significance of Occupational Exposure 

By letter dated January 1.9, 1983, the Power Authority of the State of New York 
(licensee) has estimated that the occupational exposure from the proposed 
steam generator repair at Indian Point Nuclear Generating Plant, Unit No. 3 
will be about 1240 person-rems per reactor untt*. Based on the staff's review 
of the licensee's report, the staff concludes that the licensee's estimate 
of 1240 person-reins to the workforce is a reasonable estimate of the expected 
dose, 

To determine the relative environmental significance of the estimated occupa
tional dose for the repair, the staff has compared this dose for the repair 
with the reported doses experienced at modern pressurized water reactors 
(PWRs). In addition, the staff has also compared the estimated risk to 
nuclear power plant workers to published risks for other occupations.  

Most of the doses to nuclear plant workers result from external exposure to 
radiation emitted by radioactive materials outside of the body, rather than 
from internal exposure due to inhaled or ingested radioactive materials.  
Experience has shown that the total annual dose to nuclear plant workers 

*Unless otherwise noted, all estimates in §2.0 of the quantities of 
radionuclides released, the exposure estimates, and health risk estimates 
are on a per reactor unit basis.  
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varies substantially from reactor to reactor and from yeaK to year.  

Recently licensed -O00-Wte PWRs are designed in accordance with the post

1975 regulatory-requirements and guidelines that place increased emphasis.  

on maintaining occupational exposure at nuclear power plant "as low as 

reasonably achievable"• ("ALARA")- These requirements. and guidelines are 

outlined respecttvely in lQ CFM Part.20. Standard Review Plan Chapter 12 

(NURE4-0800), and Regulatory Guide 8,8. "tnformation Relevant to Ensuring 

that OccupationaT Radiation Exposures at Nuclear Power-Stations W1ll be 

as Low as is: Reasonably Achievable.w 

The Iicensee's, proposed implementatfion of these requirements and guidelines 

for the repair work- has been reviewed- by the NRC staff, and the results of 

that review is reportedt tn the staff•s Safety Evaluation Report.  

TabTe T shows the occupatfonaT dose history for tndfan Point Unit 3. Withr 

the T982Z addittorr 0- 74T person-rams: for steam generator repatr programs,.  
the average annual. dose for the plant wilT increase by about 16.9% from 
the average- of 569 -per, son-rems (frve year average) to- about 665 person-reims 
(six yvear average)-. Furthermore,. if the, T981 collective dose is estimated t:o be 

569g person-rems. (the five year average dose. prior to- the repair)- pl us 449 
person-reis (the. estimatet dose for completing the repairs) or 1018 person-reins.  
their the sevem year averge (I97Z-T983) would be 711 person-reims. The seven 
year average annualt dose.would. be about a Z6% increase over the five year average 
annual. dose of. bout 570 person-rems.  

Average co=Tect"v& occupatfona& dose fnformatton for 23z PWR reactor years
of -operation is available for those pTants; operating' between 1974 and 
T98•. (The year T1T7 was chOsem as a startitn-' date because the dose data 
for years prior to, T1974 are pr•mariy• frur reactors with average rated 
capactifes beTow 500 M4ale). These data. fndicate that the average reactor 
annua-T callective dose at PWRs hasm been about 440 person-reis, with some 
pTants experfenctng' anr average plant Tffetime annuT collective dose to 
date as high- as 1300 person-rms (NUREG071T39, Vol.. 2) . These dose averages 
are based on- widely varying- yearlTy doses at PWRs;. For example, for the 
period mentioned. above, annuaT colTective doses for PRWs ha~e ranged from 
78 to 5262 person-reinS per reactor. However, the average annual dose per 
nucT-ear pTant worker of about 0.9. ren, (ibid) has not varied significantly 
during this period. The worker dose limi t, established by 10 CFR Part 20, 
ts 3 'rms/quarter (if the average dose over the worker, lifetime is being 
contrulled to 5. remS/yrr or 1%25 reins/quarter (if it is not).  

The wide range of annual coll'ective doses. experienced, at PWRs in the United 
States results. fr-o ar number of factors such as the amount of required 
maintenance and the amount of reactor operations and inplant surveillance.  
Because these factors can vary widely and unpredictably, it is impossible to 
determine in advance a specific year-to-year annual occupational radiation 
dose for a particular plant over its operating lifetime. There may on 
occasion be a need for relatively high (with respect to the average annual 
collective dose) collective occupational doses, even at plants with radiation 
protection programs designed to ensure that occupational radiation doses will 
be kept ALARA.  

The average annual dose of about 0.8 rem per nuclear-plant worker at operating 
PWRs has been well within the limits of 10 CFR Part 20. However, for impact 
evaluation, the NRC staff has estimated the risk to nuclear-power-plant workers 
and compared it in Table Z to published risks for other occupations. Based 
on these comparisons, the staff-concludes that the risk to nuclear-plant workers 
from plant oper.ation is comarable to the risks associated with other 
ntrtin=ti nnc
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Table 1. Annual collective occupational 
at. Indian Point Unit 3

dose

Reported Collective occupational dose* 
. person-rems/reactor) 

Year 
1977 535 

1978 1003 

1979 636 

1980 308 

1981 364 

T98Z 1148*4 

Average ('77-'81) 569 

Average ('77-'82) 665 

*USNRC, "Occupational Radiation Exposure at 
Commerical Nuclear. Power Reactors,. 981 ," 
NUREG-0713, Vol. 3,. November 1982. For the 
years 1977 and 1978, the annual doses from 
Indian Point Unit 3 were combined with those 
from Unit 2 and were reported as a single 
dose (Unit. I was defueledin 1975). For 
these two years. the doses shown in Table 1 
for Unit 3 were obtained by dividing the 
reported doses by two.

**Steam Generator Repair Program 
Other Occupational Dose

741 
407

TOTAL DOSE 1148
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Table 2ý. Incidence of job-related mortalities

Mortality Rates 

Occupational Group (premature deaths per iO0 person-years) 

Underground metal miners* u130O 

Uranium miners* 420 

Smelter workers* 190 

Mining*" 61 

Agriculture, forestry, and fisheries** 35 

Contract construction" 33 

Transportation and public utitl ities" Z4 

Nuclear-plant wor~ker*** 23 

Manufacturi ng** 7 

Wholesale and retail trade** 6 

Finance, insurance, and real estate** 3 

Services** 3 

Total private sector** 10 

*The President's Report on Occupational Safety and Health, "Report on 

Occupational Safety and Health by the U.S. Department of Health, Education, 
and Welfare," E. L. Richardson, Secretary, May- 1972.  

"**U.S. Bureau of Labor Statistics, "Occupational Injuries and Illness in the 

United States by Industry, 1975," Bulletin 1981, 1978.  
***The nuclear-plant workers' risk is equal to the sum of the radiation-related 

risk and the nonradiation-related risk. The estimated occupational risk 
associated with the industry-wide average radiation dose of 0.8 rem is about 
11 potential premature deaths per 105 person-years due to cancer, based on 
the risk estimators described in the following text. The average non
radiation-related risk for seven U.S. electrical utilities over the period 
1970-1979 is about 12 actual premature deaths per 105 person-years as shown 
in Figure 5 of the paper by R. Wilson and E. S. Koehl, "Occupational Risks 
of Ontario Hydro's Atomic Radiation Workers in Perspective," presented at 
Nuclear Radiation Risks, A Utility-Medical Dialog, sponsored by the Inter
national Institute of Safety and Health in Washington, D.C., September Z2-23, 
1980. (Note that the estimate of 11 radiation-related premature cancer 
deaths describes a potential risk rather than an observed statistic.)
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In estimating the health effects resulting from occupational radiation 

exposures as a result of this repair, the NRC staff used somatic (cancer) and 

genetic risk estimators that are based on widely accepted scientific infor

.mation. Specifically, the staff's estimates are based on information compiled 

by the National Acadewm of Science's Advisory Committee on the Biological 

Effects of Ionizing Radiation (BEIR 1). The estimates of the risks, to workers 

and the general public are based on conservative assumptions (that is, the 

estimates are probably higher than the actual number). The following risk 

estimators were used to estimate health effects: 135 potential deaths fromw 

cancer per million person-rems and. 258 potential cases of all forms of genetic 

disorders per million person-rems- The cancer-mortality risk estimates are 

based on the "absolute risk" model described in BEIR L. Higher estimates can 

be developed- by use of the "relative risk* model along, with the assumption that 

risk prevails for the duration, of life. Use of the "relative risk" model would 

produce risk. values up tao about four times greater than those used in this.  

report. The staff regards the use of the "relative risk" model values as a 

reasonable upper limit of the range of uncertainty. The lower limit of the 

range would! be zero because health effects have not been detected: at doses in 

this. dose-rate range. The number of. potential, nonfatal cancers would be 

approximately: :[.5 to, 2 times the number of potential fatal cancers:, according 

to, the 1980- report of the National Academy of Science' & Advisory Committee in 

the Biological, Effects of Ionizing+ Radiation (BEIR III).  

Values for genetic- risk estimators range from 60 to 1500 potential cases of all 

forms of genetic disorders per million person-rems (BEIR I). The value of 

258 potential cases of all forms of genetic disorders is equal to. the sum of 

the geometric means of the risk of specific genetic defects and the risk of 

defects with complex etiology.  

The preceding values for risk estimators aiFe consistent with the 

recommendations-of a number of recognized radiation-protection organizations, 

such as- the International Commission on Radiological Protection (ICRP 1977), 

the. National Council on, Radiation Protection and Measurement (NCRP 1975), the 

National Academy of Sciences (BEIR IIi). and the United Nations Scientific.  

Committee on the Effects of Atomic Radiation (UNSCEAR 1982).  

The risk of potential fatalr cancers in the exposed work-force population at the 

Indian Point Unit 3 facility and the risk of potential genetic disorders in all 

future generations of this work-force population, is estimated as follows: 

multiplying the plant-worker-population dose (about 1240 personrems) by the 

risk estimators, the staff estimates that about 0.17 cancer deaths may occur in 

the total exposed population and about 0.32 genetic disorders may occur in all 

future generations of the same-exposed population. The valuq of 0.17 cancer 

deaths means that the probability of one cancer death over the lifetime of the 

entire work force as a result of the repair is about 1 chance in 6. The value 

of 0.32 genetic disorder means that the probability of one genetic disorder in 

all future generations of the entire work force as a result of the repair is 

about 1 chance in 3.
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The significance of these risk estimates can be determined by comparing them 
to the natural incidence of cancer death and genetic abnormalities. Multiplying 
the estimated exposed worker population ("4240 persons assuming an average 
dose of 1 rem/worker) by the current incidence of actual cancer fatalities 
("%.20%) about 250 cancer deaths are expected due to natural causes (American 
Cancer Society, 1978). The risk of potential genetic disorders attributable 
to exposure of the workforce is a risk borne by the progeny of the entire 
population and is thus properly considered as part of the risk to the general 
public. Since BEIR III indicates that the mean persistence of the two major 
types of genetic disorders is about 5 generations and 10 generations, in the 
following analysiS,, the risk of potential genetic disorders from the repair is 
conservatively compared with the risk of actual genetic ill health in the 
first five generations, rather than the-first ten generations. Multiplying 
the estimated population within 50 miles of the plant (%19,000,000 persons in 
the year 1980) by the current incidence of actual genetic ill health in each 
generation (1-3%), about 10,000,000 genetic abnormalities are expected in the 
first five generations of the 50 mile population due to natural causes 
(BEIR III).  

In. summary, the NRC Staff has drawn the following conclusions regarding occupa
tional radiation dose- The licensee's estimate of about 1240 person-rems/ 
reactor for the repair at Indian Point Unit 3 is reasonable. This dose falls 
within the normal range of annual occupational doses observed in recent years 
at. operating reactors. Although the doses resulting from the steam generator 
repair will increase the annual occupational dose average of 569. person-rems 
to approximately 72G person-rems per unit, this i's still well below the 
1300 person-rems per unit annual average which is an upper bound dose average 
of PWR's experiencing high levels of special maintenance work. The licensee 
has taken appropriate steps to ensure that occupational doses will be main
tained within the limits of 10 CFR Part 20 and ALARA. The additional health 
risks due to these doses over normal risks are quite small, less than one per
cent of normal risk to the project work force as a whole. The risk to an 
average individual in the work force will be lower than the risk incurred: from 
participation in many commonplace activities. For the foregoing reasons, the 
staff concludes that the environmental impact due to occupational exposure 
will not significantly affect the quality of the human environment.  

2.2 Public Radiation Exposure 

This section contains conservative estimates of the impacts on the public from 
the proposed. steam generator repair project. The major sources of radiation 
and environmental pathways were considered in preparing this section. Public 
radiation exposure from the Indian Point Unit 3 steam generator repair can be 
estimated by comparing the estimated quantities of radioactive effluents from 
the steam generator repair with annual average releases and dose estimates 
from normal operations at Indian Point.  

The licensee has estimated the amount of radioactivity that will be released 
in liquid and gaseous effluents as a result of the repair. Those estimates 
are presented in Table 3. The staff has reviewed the licensee's estimates and 
concluded that they are reasonable estimates. Table 3 also presents effluent 
releases for the years 1979, 1980 and 1981.from the plant and the FES annual 
average release estimates for normal operations. The expected releases from 
-the repair are much less than both the FES estimates and the plant's actual 
annual releases for normal operations.



-7-

On the basis of this comparison, the staff concludes that the offsite environ
mental impact that may occur during the period of this procedure will be 
significantly smaller than that'which occurs during normal operation.  

The staff has estimated the doses to individual members of the public as well 
as the population as a whole in the area surrounding Indian Point based on the 
radioactive effluents which the licensee estimated for the repair (summarized 
in Table 3) and on the dose estimates in the FES. In the FES the staff esti
mated that the doses to the total body and any organ of the maximally exposed 
individual to either radioactive airborne effluents or radioactive liquid 
effluents would be less than about 5 millirems. Since the radioactive effluents 
from the repair are estimated to be less than IXMof the effluents from routine 
operations, the staff estimates that the doses to the total body and any organ 
of the maximally exposed individual to effluents, from the repair will be much 
less than 1 millirem. This dose is equivalent to a very small fraction of the 
limits of 40 CFR Part 190. The annual limits of 40 CFR Part 190 are 25 milli
reins to the total body or any organ except the thyroid and 75 mi Tl irems to the 
thyroid. In a similar manner, the doses to the population of 19,000,000 
persons within 50 miles of the plant are estimated, to be less than I person-rems 
to the total body from exposure to airborne and liquid radioactive effluents 
from the repair.  

Table 3. Radioactive effluents from steam generator repairs 
and normal operations at Indian Point Unit 3 

Normal operations, Ci/yr/reactor 
Type of radioactive Repair, Measured 
effluent Ci/reactor 1979 1980 1981 FES Estimates* 

Gaseous 

Noble Gases Negligible" 9,000. 1,100. 13,000. 2,700.  

Iodines & Particulates Negligible** 0.42 0.024 0.044 0.68 

Tritium Negligible** 5. 8.7 4.2 

Liquid 

Mixed fission and 
activation products Negligible**,# 1.9 2.9 5.6 5.  

Tritium Negligible** 470. 430. 240. 350.  

*FES estimates are taken from-Tables V-29 and 32 of NUREG-75/002.  
"*Below lower limits of detectability of plant instrumentation.  

***No value given in the referenced report.  
#It is estimated that approximately 10 to 15 curies of radioactive materials, 
primarily Co-58 and Co-60, will be removed during decontamination and 
honing procedures; however, none of this material is expected to appear in 
plant effluents, but will be solidified for disposal as solid radioactive 
wastes.
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By ,comparison, every year the same population of about 19,000,000 will receive 
a cumulative total body dose of about 1,900,000 person-rems from natural back
ground radiation (about 0.1 rein-per year per person). Thus, the population 
total body dose from the repair is less than one millionth of the annual dose 
due to natural background. On this basis, the Staff concludes that the doses 
to individuals in unrestricted areas and to the population within 50 miles due 
to exposure to effluents from the repair will not be environmentally significant.  

In summary, the estimated radioactive releases resulting from the repair are 
much less than those due to normal plant operation. The doses due to these 
releases are small compared to the limits of 40 CFR Part 190 and to the annual 
doses from natural background radiation. Therefore, the radiological impact 
of the repair will not .significantly affect the quality of the human environment.  

3.0 -Conclusion 

Based on the 9taff's review of the proposed steam generator repair, the Staff 
concludes that: 

(1) The estimated total occupational exposure of 1240 person-rems/reactor for 
the repair is within the expected range of doses incurred at light water 
power reactors in a year.  

(2) The risks to the workers involved in the repair are comparable to the 
risks. associated with other occupations.  

(3) The licensee has taken appropriate steps to ensure that occupational dose 
will be maintained as Tow as is reasonably achievable and within the 
limits of 10 CFR Part 20.  

(4) The estimated doses to the general public-are: 

(a) much less than those incurred during normal operation of Indian 
Point Unit 3, and 

(b) negligible in comparison to the dose members of the public receive 
each year from exposure to natural background radiation.  

On the basis of the foregoing analysis, it is concluded that there has been 
no environmental impact attributable to the repair work other than that which 
was previously predicted and described in the Commission's FES for the Indian 
Point Nuclear Generating Plant, Unit No. 3.  

Dated: . •. I 

Principal Contributors: 
John Minns 
Edward Branagan 
Philip Polk 
Philip Stoddard
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

POWER AUTHORITY OF THE STATE OF NEW YORK 

DOCKET NO. 50-286 

NOTICE OF ISSUANCE OF AMENDMENT TO 

FACILITY OPERATING LICENSE AND FINAL NO SIGNIFICANT HAZARDS 

CONSIDERATION DETERMINATION AND OPPORTUNITY FOR HEARING 

AND NEGATIVE DECLARATION 

The U. S. Nuclear Regulatory Commission (the Commission ) has issued 

Amendment No. 47 to-i•ility Operating License No. DPR-64, issued to the Power 

Authority of the State of New York (the licensee), which revised Technical 

Specifications for operation of the Indian Point Nuclear Generating Unit No. 3 

(the facility) located in Buchanan, Westchester County, New York. The amendment 

is effective as of the. date of issuance.  

This amendment involves three principal sets of changes, all relating to 

resumption of operation after steam generator repairS at the facility. The 

first set adds requireinents for surveillance of steam generator upper girth 

welds governing operation after repair of cracking- in certain steam generator 

shell upper girtht welds. The second set modifies steam generator tube surveil

lance provisions, permits operation with steam generator tubes repaired by 

sleeving, and provides limits on degradation of sleeves. The third set of 

changes imposes secondary water chemistry monitoring requirements.  

Before issuance of the license amendment, the Commission will 

have made findings required by the Atomic Energy Act of 1954, as amended (the 

Act), and the Commission's regulations.  

8306150638 830527 
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The Commission has made a determination that the amendment request involves 

no significant hazards consideration. Under the Commission's standards in 

10 CFR 50.92, this means that operation of the facility in accordance with 

the license amendment would not (1) involve a significant increase in the 

probability or consequences of an accident previously evaluated; or (2) create 

the possibility of-a nw or different kind of accident from any accident 

previously evaluated; or (3) involve a significant reduction in a margin of 

safety.  

The Commission has determined that the issuance of the amendment will 

not result in any stgnificant environmental impact and that pursuant to 

10 CFR S1.S(d)(4) an environmentaT impact statement or negative declaration 

and- environmentaT impact appraisal need not be prepared in connection with 

the issuance of the amendment. The Coumission has also prepared an environ

mental impact appraisal for the completed repair work and has concluded that 

there has been no environmental impact attributable to the repair work other 

than that which was previously predicted and described in the Commission's 

Final Environmental .Statement for the facility.  

The Commission has.provided guidance concerning the application of these 

standards by providing certain examples, which was published in the FEDERAL 

REGISTER on April 6, 1983 (48 FR 14864). None of the examples, relating to 

whether significant hazards considerations are likely or unlikely, appears 

to be directly applicable to this amendment. Consequently. the Commission has 

determined that the application does not involve a significant hazards consid

eration, since the applicant proposes compensatory measures to provide a level 

of safety in operation with the repaired steam generators commensurate with 

that of a facility that had not experienced the need to repair steam generators 

anticipated when the facility was initially licensed to operate.

I -I - - .
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The Commission did not seek public comments on this determination since 

it had planned to issue this amendment prior to the effective date of its new 

regulations governing procedures for no significant hazards determinations.  

Under preexisting practice notice of amendments which did not involve signifi

cant hazards were issued after the amendment's effective date. See 48 FR 14877.  

Since failure to issue this amendment before the expiration of a public comment 

period would result in a shutdown of the Indian Point 3 facility (S. 10 CFR 

§50.9l(a)(5)), the Commission has determined the amendment should be issued 

without prior notice and opportunity for hearing or for public comment. However, 

the Director of Technological Development Programs, New York State Energy Office 

was adivisedo f the subject of the licensee's request and of the NRC's actions.  

By July 6, 1983, the licensee may file a request for a hearing with respect 

to issuance of the amendment to the subject facility operating license and any 

person whose interest may be affected by this proceeding and who wishes to 

participate as a party in the proceeding must file a written petition for leave 

to intervene. Request for a hearing and petitions for leave to intervene shall 

be filed in accordance with the Comission's "Rules of Practice for Domestic 

Licensing Proceedings" in 10 CFR Part 2. If a request for a hearing or peti

tion for leave to intervene is filed by the above date, the Commission or an 

Atomic Safety and Licensing Board, designated by the Commission or by the 

Chairman of the Atomic Safety and Licensing Board Panel, will rule on the request 

and/or petition and the Secretary or the designated Atomic Safety and Licensing 

Board will issue a notice of hearing or an appropriate order.  

ae

-Ib
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As required by 10 CFR42.714, a petition for leave to-intervene shall 

set forth with particularity the interest of the petitioner in the proceeding 

and how that interest may be affected by the results of the proceeding. The 

petition should specifically explain the reasons why intervention should be 

permitted with particular reference to the following factors: (1) the nature 

of the petitioner's right under the Act to be made a party to the proceeding; 

(2) the nature and extent of the petitioner's property, financial, or other 

interest in the proceeding; and (3) the possible effect of any order which 

may be entered in the proceeding on the petitioner's interest. The petition 

should also identify the specific aspect(s) of the subject matter of the 

proceedings as to which petitioner wishes to intervene. Any person who has 

filed-, petition for leave to intervene or who has been admitted as a party 

may amend the petitionr without requesting leave of the Board up to fifteen 

(15) days prior to the first prehearing conference scheduled in the proceeding., 

but such an amended- petition must satisfy the specificity requirements described 

above.  

Since the Commission has made a final determination that the amendment 

involves no significant hazards consideration, if a hearing is requested, it will 

not stay the effectiveness of the- amendment. Any hearing. held would take place 

while the amendment is in effect.  

Not later than fifteen (15) days prior to the first prehearing conference 

scheduled in the proceeding, a petitioner shall file a supplement to the petition 

to intervene which must include a list of the contentions which are sought to 

be litigated in the matter, and the bases for each contention set forth with 

reasonable specificity. Contentions shall be limited to matters within the 

scope of the amendment under consideration. A petitioner who fails to file 

such a supplement which satisfies these requirements with respect to at least 

one contention will not be permitted to participate as a party.
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Those permitted to intervene become parties to the proceeding, subject 

to any limitations in the order granting leave to intervene, and have the 

opportunity to participate fully in-the conduct of the hearing, including 

the opportunity to present evidence and cross-examine witnesses.  

A request for a hearing or a petition for leave to intervene must be.  

filed with the Secretary of the Commission, U.S. Nuclear Regulatory Commission, 

Washington, D.C. 20555, Attention: Docketing and Service Branch, or may be 

delivered to the Commisslon's Public Document Room, 1717 H Street, N.W.  

Washington, D.C., by the above date. Where petitions are filed, during the 

last ten (10) days of the notice period, it is. requested- that the petitioner 

promptly so inform the Commission by, & toTI-free telephone call to Western 

Union at (800) 325-6000 (in Missouri (800) 342-6700). The Western Union 

operator should be givew Datagram Identification Number 3737 and the following 

message addressed to. Steven A. Varga, Chief, Operating Reactors Branch No. 1, 

Division of Licensing: petitioner's name and. telephone number; date petition 

was mailed; plant name; and publication date and page number of this FEDERAL 

REGISTER notice. A copy of the petition should also be sent to the Executive 

LegaT Director, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, 

and to Charles 14. Pratt, Assistant General Counsel, Power Authority of the 

State of New York, 10 Columbus Circle, New York, New York 10019, attorney for 

the licensee.  

Nontimely filings of petitions for leave to intervene, amended petitions, 

supplemental petitions and/or requests for hearing will not be entertained 

absent a determination by the Commission, the presiding officer or the Atomic 

Safety and Licensing Board designated to rule on the petition and/or request,
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that the petitioner has made a substantial showing, of good cause for the 

granting of a late petition and/or request; that determination will be based 

upon: a baTancingk of the factors speci•ie in. TM C• 2MTT4Ca) (T) (i)-(v) and 

2JT4Cd1.  

For ftwther details uttIP respect to this actfon,. see (T)- the submittal 

dated. October T9,. 198Z. as suppTemented• by Tetters dated January 19, 1983.s 

My Zj. T983 and fty 3w 1983. (Z) Aneandent Na. 47 to License No. DPR-64.  

(3) the Comutssfom ts related Saftty EvaTuation,. (4)- the Counission's related 

Tetter dated My Z7.T983. and the ComwtssIoWs E•nronmen tal tpact 

Appraisal. ATT oF these tms are avatTable for pubitc inspection at the 

Camofssf oi" PbbTfc Iobcumt M=6 ow = Ht ~Sftiet. ILIL WIwsngWten,.-C and 

at the White PMins Public .tbrax-,T ll- Martfie Avenue,. Wfi-te Plains.. Me* York.  

A copy' of t tems (Z1. C3a. M4• and (51- may be obtained upoi request addressed to

the U-. S. MucTear RegaTataly Comwfsfon,. Washington, II.C. 20555., Attention: 

Director,. aftftisom' of Ltcwnstg..  

Dated at Bethesda. Maryland,. this 27th day of May 1983.  

FOIL THE MXEARa REGULATORY COMI4ISSION 

_.ven( 4 hief 
Operating React Branch No-. 1 
Division of Lic ing


